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VINYL ACETATE TOXICOLOGY GROUP, INC.

1250 Connecticut Avenue, N.W. * Suite 700 ¢ Washington, D.C. 20036
Phone: 202-637-9040 » Fax: 202-637-9178

April 23, 2002 =
? EHR-0502-15 A S
VIA FEDERAL EXPRESS ) = 3=
U.S. Environmental Protection Agency . i i , = = gg
ST U o
Office of Pollution Prevention and Toxics : , ! ] i = ;"‘mgg
1201 Constitution Avenue, NW BEHR-82-15148 &
Room 3166 . o 8()8}
Washington, DC 20460 ‘ v Ve

Re:  TSCA 8(e) Submission: Japan Bioassay Research Center Report
Dear TSCA 8(e) Coordinator:

On behalf of the Vinyl Acetate Toxicology Group (VATG), I am submitting
supplemental information relating to a two-year cancer bioassay on vinyl acetate conducted by
the Japan Bioassay Research Center (JBRC). The VATG represents the major North American
producers and processors of vinyl acetate. Members of the VATG include: AT Plastics, Inc.; Air % =
Products & Chemicals, Inc.; Borden, Inc.; Celanese Limited; Dow Chemical Company; E.I. Du = © =—=
Pont de Nemours and Company; ExxonMobil Biomedical Sciences, Inc.; and, Millennium ‘ Pﬁ]
Petrochemicals. S

8 ==

The study report is dated November 1995 and was initiated over 10 years ago. The study ’L'G —

was conducted at the Japan Bioassay Research Center of the Japan Industrial Safety and Health ==

Association (JISHA) which is located at 2445 Hirasawa Hadano Kanagawa, 257-0015 Japan.
Preliminary information on the results of this study was made available to the EPA in 1997 and
placed in the U.S. EPA/OPTS public files (see Fiche No. OTS0001286, Doc. No. FYI-OTS-
0297-1286).

Enclosed you will find two separate reports. -The first is a more complete version of the
1997 submission noted above and is the original report received, which is largely in Japanese
(note that we do not have a copy of pages 4-5). The second file is an English translation of theg i SR
report as prepared by a translation service based in Arlington, Virginia. The VATG has = '
identified several technical issues regarding this study and expects to discuss its findings with & O
relevant EPA officials as part of the Agency’s ongoing update of the vinyl acetate IRIS file. V\Tg :ggi

cannot confirm the accuracy of the translation but believe it to be reliable. RV ;.’1‘
e S

X oMM

Please do not hesitate to contact me (202.637.9040 or bobf@regnet.com) if I can provide %

further clarification.

Sincerely,

Contain NO CBB» )@M

Robert J.
Executive Director
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Abstract
Two-year (104-week) studies in which vinyl acetate was orally given (mixed in drinking water)
to rats and mice were conducted in order to determine the carcinogenicity of the substance.

The animals used in the studies were F344/DuCrj (Fisher) rats and CRJ:BDF; mice. With 50
males and 50 females each allocated to a group, three groups received the test chemical, and 1
group was used as the control group for a total of four groups. A total of 400 rats and 400 mice
were used.

The animals were administered the vinyl acetate by allowing them to freely consume
drinking water into which had been mixed vinyl acetate at the concentration associated with their
respective group. The concentrations were 400 ppm, 2,000 ppm, and 10,000 ppm (geometric
ratio of 5.0) for both male and female rats and mice. The general condition of the animals was
observed, their body weight, amount of water consumed, and amount of food consumed were
measured, and the following tests were performed: hematological tests, blood biochemistry tests,
urinalysis, necropsy, organ weight measurements, and histopathologic tests.

In the male rats, squamous cell carcinomas and squamous cell papillomas were identified in
the oral cavity of males in the 10,000 ppm group, and in the female rats, squamous cell
carcinoma occurred in the oral cavity in the 400 ppm group and above and in the esophagus of
the 10,000 ppm group.

Lesions thought to be the early stages of tumors were also identified. In both males and
females of the 10,000 ppm group, squamous cell hyperplasia, activation of the basal cells, and
dysplasia of the epithelium were noted in the oral cavity, esophagus, and stomach.

In both the male and female mice of the 10,000 ppm group, squamous cell carcinomas and
squamous cell papillomas were noted in the oral cavity and stomach, and squamous cell
carcinoma occurred in the esophagus and larynx. In addition, squamous cell papilloma of the
esophagus and squamous cell carcinoma of the larynx was uncommon but present in the females
of the 2,000 ppm group. Squamous cell carcinoma of the larynx near the oral cavity was noted in
males of the 10,000 ppm group and females of the 2,000 and 10,000 ppm groups. Lesions that
appeared to be the early stages of cancer included squamous epithelia hyperplasia, basal cell
activation, and epithelial dysplasia in the oral cavity, esophagus, stomach and the squamous
epithelium, or the covering epithelium, of the larynx in both males and females of the 10,000
ppm group. Although uncommon, epithelial hyperplasia, basal cell activation, and dysplasia
were noted in the epithelium of the oral cavity in the 2,000 ppm group.

This study, in which vinyl acetate was administered orally for 2 years in drinking water in the
above manner, verified the carcinogenicity of vinyl acetate, indicating an increase in the
incidence of oral squamous cell carcinoma and squamous cell papilloma in male F334/DuCrj
(Fisher) rats and in squamous cell carcinoma of the mouth and esophagus in their female
counterparts.

And in male and female CRJ:BDF mice, an increase in the incidence of squamous cell
carcinoma and squamous cell papilloma in the oral cavity and stomach and squamous cell
carcinoma of the esophagus and larynx were observed, thus verifying the carcinogenicity of
vinyl acetate.



Incidence of Major Tumors in Vinyl Acetate Carcinogenicity Study (Male Rats)

Concentration administered (ppm) 0 400 2,000 | 10,000 | Peto Cochran-
Number of animals tested 50 50 50 50 test Armitage
test
Benign Skin Acanthoma 3 2 4 1
tumors Subdermal tissue Fibroma 3 4 8
Lungs
Bronchiolar/alveolar | 3 1 3 1
Oral cavity adenoma
Squamous cell 0 0 0 2
Pituitary gl. papilloma 19 16 14 11
Thyroid gl. Adenoma 7 99 39 79
Islet cells C-cell adenoma 6 5 4 3
Adrenals Islet cell adenoma 8 4 9 7
Testes Melanocytoma
Interstitial cell 42 40 44 47
carcinoma
Malignant | Spleen Mononuclear
tumors leukemia 3 5 79 4
Oral cavity Squamous cell
carcinoma 0 0 0 5% N N

Incidence of Major Tumors in Vinyl Acetate Carcinogenicity Study (Female Rats)

Concentration administered (ppm) | 0 400 | 2,000 | 10,00 | Peto Cochran-
0 test Armitage test
Number of animals tested 50 |50 {50 50
Benign Pituitary gl. | Adenoma 8 11 19 14
tumors Thyroid gl. | C-cell adenoma 2 7 8 5
Islet cells Islet cell adenoma | O 1 3 1
Adrenals Melanocytoma 4 1 1 2
Uterus Intrauterine
intermemb. polyp 5 5 10 4
Mammary | Adenoma 1 3 0 1
glands Fibroadenoma 9 10 |8 9
Clitoral Adenoma 2 0 3 1
gland
Malignant | Spleen Mononuclear
tumors leukemia 4 5 7
Oral cavity | Squ. cell carcinoma | 0 1 1 3 9
Esophagus | Squ. cell carcinoma | 0 0 0 1
Mammary Adenocarcinoma
glands 0 0 0 3

The results are presented in consideration of biological significance.
* Significant at significance level of 5% or less
** Significant at significance level of 1% or less (Fisher’s exact test)
/. Significance increases at significance level of 5% or less
N Significance increases at significance level of 1% or less (Peto/Cochran-Armitage tests)
\: Significance decreases at significance level of 5% or less
: Significance decreases at significance level of 1% or less (Cochran-Armitage test)
a) 49 animals were tested. The number of animals tested elsewhere is as specified.




Incidence of Major Tumors in Vinyl Acetate Carcinogenicity Study (Male Mice)

Concentration administered (ppm) 0 400 2,000 | 10,000 | Peto | Cochran-
Number of animals tested 50 50 50 50 test Armitage
test
Benign Lungs Bronchiolar/alveolar
tumors adenoma 3 3 4 3
Oral cavity Squ. cell papilloma 0 0 0 4 N M
Stomach Squ. cell papilloma 0 0 0 2
Liver Hepat. adenoma 2 6 4 3
Harderian gl. Adenoma 3 4 6 2
All organs Angioma 3 0 2 0
Malignant | Larynx Squ. cell carcinoma | 0 0 0 2
tumors Lungs Bronchiolar/alveolar
adenoma 7 3 5 2
Lymph nodes Malig. lymphoma 5 6 6 3
Spleen Angiosarcoma 2 1 4 0
Oral cavity Squ. cell carcinoma | 0 0 0 13%+* (X N
Esophagus Squ. cell carcinoma | 0 0 0 7* N N
Stomach Squ. cell carcinoma | 1 0 0 7% ™M ™~
Liver Angiosarcoma 4 5 5 4
Hepat. carcinoma 13 10 9 4 ¥
All organs Malig. lymphoma 6 7 8 3
Angiosarcoma 6 7 7 4

Incidence of Major Tumors in Vinyl Acetate Carcinogenicity Study (Female Mice)

Concentration administered (ppm) 0 400 2,000 | 10,000 | Peto | Cochran-
Number of animals tested 50 50 50 50 test Armitage
test
Benign Lungs Bronchiolar/alveolar
tumors adenoma 1 3 1 2
Oral cavity Squ. cell papilloma 0 0 0 3 ™~ )
Esophagus Squ. cell papilloma 0 0 1 0
Stomach Squ. cell papilloma 0 0 0 1
Liver Hepat. adenoma 3 1 4 0
Pituitary gl. Adenoma 10 69 g9 7
Harderian gl. Adenoma 0 4 3 0
Malignant | Larynx Squ. cell carcinoma | 0 0 1 1
tumors Lungs Bronchiolar/alveolar
adenoma 2 3 1 1
Lymph nodes Malig. lymphoma 11 10 17 10
Spleen Malig. lymphoma 0 5* 1 1
Oral cavity Squ. cell carcinoma 0 0 0 15%* N NN
Esophagus Squ. cell carcinoma | 0 0 0 1
Stomach Squ. cell carcinoma | 0 0 0 3 ™ Mx
Liver Angiosarcoma 3 3 0 1
Uterus Histiosarcoma 10 11 8 10
All organs Malig. lymphoma 3 16 18 11
Angiosarcoma 4 5 1 1
The results are presented in consideration of biological significance.

* Significant at significance level of 5% or less
** Significant at significance level of 1% or less (Fisher’s exact test)
/: Significance increases at significance level of 5% or less
M Significance increases at significance level of 1% or less (Peto/Cochran-Armitage tests)
\: Significance decreases at significance level of 5% or less
Y\: Significance decreases at significance level of 1% or less (Cochran-Armitage test)
a) 49 animals were tested. The number of animals tested elsewhere is the same as that specified above.
b) 48 animals were tested. The number of animals tested elsewhere is as specified.
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II-1-2 Concentrations Administered
The concentrations administered in the carcinogenicity studies were determined based on the
results of preliminary studies (2- and 13-week studies).

The maximum concentration for both male and female rats and mice was set at 10,000 ppm,
and the lower concentrations were 2,000 ppm and 400 ppm (geometric ratio of 5.0). A group
given only deionized water, which was used to dilute the test chemical, was established as the
control group.

II-1-3 Preparation of [the Solutions Containing] the Test Chemical

The test chemical was mixed with drinking water—city water that was deionized, sterilized with
ultraviolet light, and filtered—and diluted to the respective concentrations. The concentrations
used in the studies were expressed in parts per million (w/w). The solutions were prepared twice
weekly at the time the water bottles were changed.

I1-1-4 Concentration Measurement at Time of Preparation
The concentrations of the test chemical in the drinking water were measured with a gas
chromatograph.

The concentrations prepared for each group of rats varied in comparison to the set
concentration within a range of 81.0 to 120.8% for the 400 ppm group, 89.0% to 102.7% for the
2,000 ppm group, and 71.4% to 112.0% for the 10,000 ppm group, and for the mice, these values
ranged from 81.0% to 113.3% for the 400 ppm group, 88.4% to 118.4% for the 2,000 ppm group,
and 74.1% to 120.0% for the 10,000 group.

I1-1-5 Stability of the Test Chemical Under Conditions of Administration
The stability of the test chemical in the drinking water was analyzed with a gas chromatograph
by measuring the concentration of the preparations around the time of administration to the
animals (over a four-day period). A comparison of the results of analysis confirmed stability.
The measured concentrations on day four in comparison to the set concentrations were, for
the rats, 80% for the 400 ppm group, 72% for the 2,000 ppm group, and 74% for the 10,000 ppm
group and, for the mice, 94% for the 400 ppm group, 96% for the 2,000 ppm group, and 86% for
the 10,000 ppm group.

I1-1-6 Amount of the Test Chemical Consumed

The amount of the test chemical consumed per unit body weight (g/kg/day) was calculated from
the amount of water consumed during the latter four days of each week on which measurements
were taken.

II-2 Handling of the Animals

II-2-1 Number of Animals Used in Each Group

Three treated groups and 1 control group were established for a total of four groups, each of
which contained 50 males and 50 females for a total of 400 animals for each of the rats and the
mice.



I1-2-2 Group Allocation and Identification of Individuals

The animals used in the studies were allocated into the treated groups using an appropriate stratifying
method, or in greater detail, they were allocated to minimize body weight differences among the groups
by first allocating 1 animal into each group in order of decreasing body weight and then, beginning on the
second pass, allocating the animals in order of decreasing body weight into the group with the least total
body weight. (See Reference 4.)

The individual animals were identified by marking them with pigment during the quarantine and
acclimation periods and by punching their ears during the administration period. In addition, individual
identification numbers were affixed to their cages.

The rats and the mice were differentiated from those in other studies and from other animals by
keeping them in respective independent rooms surrounded by barriers and by displaying the study number,
animal type, and animal numbers on each room.

I1-2-3 Rearing Conditions

Throughout the rearing period, the animals in each study were kept at a temperature of 24+2°C, a
humidity of 55£10%, a light/dark cycle of 12 hours of light (8:00 a.m. to 8:00 p.m.) and 12 hours of dark
(8:00 p.m. to 8:00 a.m.), and ventilation at 15 to 17 times per hour.

The animals were kept in individual cages (stainless steel double mesh cages, 170 mm W x 294 mm
D x 176 mm H for the rats and 112 mm W x 212 mm D x 120 mm H for the mice), and the cages were
cleaned once every 2 weeks.

The food given the animals was CRF-1 solid food by Oriental Yeast, Co., Ltd. (sterilized with 3 Mrad
of y radiation), and the animals were allowed to feed freely from a solid food dispenser throughout the
rearing period.

The water used was city tap water (supplied by Hadano Municipal Water Works) filtered and then
sterilized with ultraviolet radiation. The animals were allowed to drink freely from an automatic water
dispenser during the quarantine period and then from a brown glass water dispensing bottle during the
acclimation and administration periods. The water bottles were changed twice weekly.

Each time a lot of food was obtained, it was confirmed to be free of abnormalities based on analysis
documentation from Oriental Yeast for the nutrients of the food and data from Japan Food Research
Laboratories for the impurities. Water quality was confirmed based on analysis data of the Food and Drug
Safety Center.

I1-3 Items and Methods of Observations and Testing

II-3-1 Observation of General Condition of Animals
The general condition of the animals was observed once daily in each study.

I1-3-2 Measurement of Body Weight

The body weight of the animals was measured once weekly from the start of administration to week 14
and then once every other week thereafter. The body weight of dead animals was measured when they
were discovered and that of slaughtered animals was measured at the time of slaughtering.

I1I-3-3 Measurement of Water Consumption

The amount of water each individual animal consumed was measured twice weekly from the start of
administration to week 14 and then once every other week thereafter (during the final four days of a
week).



I1-3-4 Measurement of Food Consumption
The amount of food each individual animal consumed was measured once weekly from the start
of administration to week 14 and then once every four weeks thereafter.

I1-3-5 Hematology Testing

Those animals surviving until the time of the scheduled necropsy were anesthetized with ether
immediately before the necropsy, and blood on which hematology testing was to be performed
was drawn from the abdominal aorta and collected in a sample tube containing EDTA-2K. The
animals subject to this testing were kept from eating for at least 18 hours starting on the day
before necropsy. The test variables are listed in Table 1.

I1-3-6 Blood Biochemistry Testing

Those animals surviving until the time of the scheduled necropsy were anesthetized with ether
immediately before the necropsy, and blood was collected in a sample tube containing lithium
heparin and centrifuged. The blood plasma thus obtained was used in the blood biochemical
testing. The animals subject to this testing were kept from eating for at least 18 hours starting on
the day before necropsy. The test variables are listed in Table 1.

I1-3-7 Urinalysis
Fresh urine was collected from the animals surviving until the last week of administration for use
in urinalysis. The test variables are listed in Table 1.

I1-3-8 Pathological Testing
(1) Necropsy
A necropsy was performed on each of the animals.

(2) Organ Weight

The actual weights of the organs listed in Table 1 were measured for all animals surviving until
the time of the scheduled necropsy. In addition, the ratio of organ weight to body weight (i.e., the
percentage of organ weight to body weight at the time of necropsy) was calculated.

(3) Histopathologic Testing

The organs from each animal were fixed in a 10% neutral phosphoric acid formalin buffer
solution. Then, the organs shown in Table 1 and the tissues with visually apparent changes were
embedded in paraffin, cut, stained with hematoxylin-eosin stain, and histopathologically
observed under an optical microscope. From the animals on which a necropsy was performed
toward the end of the study (week 97 or later for the rats, week 94 or later for the mice), the
maxilla in addition to the organs listed in Table 1 was preserved, and a sample was prepared.
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II-4 Data Processing and Statistical Methodology

11-4-1 Handling and Presentation of Data

Body weight is expressed in grams. That for the rats is given in integers derived by rounding the first
number after the decimal point. That for the mice is given to the first decimal place and was derived by
rounding the second number after the decimal place.

The amount of food consumed is also given in grams. The amount of food consumed throughout the
measurement period was measured to the first decimal place. The value thus derived was divided by the
number of days in the measurement period to calculate the daily mean food consumption, with the second
number after the decimal place rounded and the values expressed to the first decimal place.

The amount of water consumed is also given in grams. The amount of water consumed throughout the
measurement period was measured to the first decimal place. The value thus derived was divided by the
number of days in the measurement period to calculate the daily mean water consumption, with the
second number after the decimal place rounded and the values expressed to the first decimal place.

The amount of vinyl acetate consumed per unit body weight was determined by multiplying the set
concentration of vinyl acetate by the amount of water consumed and dividing by body weight, with the
result expressed as g/kg (body weight)/day to the third decimal place, rounding the fourth decimal place.

Actual organ weights were expressed in grams and measured to the third decimal place. Relative
organ weight, obtained by dividing the actual organ weight by body weight at the time of necropsy, is
expressed in percentage form to the third decimal place, with the fourth decimal place rounded.

The A/G ratio, expressed to the first decimal place with the second decimal place rounded, was
obtained using the following formula:

Albumin / (total protein — albumin)

The mean and standard deviation corresponding to each item noted above were rounded so that they
contained the same number of decimal places as the corresponding item.

Ii-4-2 Handling of Population Size
The body weight and amount of food consumed were measured for each animal living at each respective
measurement period, and missing measurements were removed from consideration.

The weight of the organs was measured and hematological and blood biochemistry tests were
conducted for all animals surviving to the time of the scheduled necropsies, and missing measurements
were removed from consideration.

A urinalysis was conducted on each animal surviving until the final week of administration, and the
number of urinalyses was taken as the population size.

The effective number of animals in each group (the number of animals used in the study minus the
number of animals removed because of an accident or other reason) was used as the population size for
necropsy and histopathological data. The population size used for neoplastic lesion analysis for each
organ was taken to be the total number of organs minus the number of organs on which a necropsy could
not be performed.

I1-4-3 Statistical Methodology

With the control group used as the standard group, all measurements obtained in the studies were first
tested for homogeneity using Bartlett’s test. If homogeneity was identified, one-way analysis of variance
was performed. If a significant difference was recognized between the groups, the mean values were
tested with Dunnett’s multiple comparison test. If unequal distribution was identified, the measurements
were ranked throughout the groups, a Kruskal-Wallis test was performed, and Dunnett’s multiple
comparison was performed if a significant difference was noted between any of the groups.
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In preliminary testing, two-sided tests were used at a significance level of 5%, and in final
testing, two-sided tests at a significance level of 1% and 5% were used.

Data from animals not noted to have a non-neoplastic legion i 1n histopathologic examination
were assigned a grade of zero, and an x” test was performed. An x” test was also performed for
urinalysis.

In the case of neoplastic lesions, Peto tests (Reference 5), the Cochran-Armitage test, and
Fisher’s exact test were conducted for each tumor based on the total number of afflicted organs
in each group. Peto tests were conducted using the scores listed below at the time of
histopathological examination for mortality (tests for tumors scored a 3 or 4), prevalence (tests
for tumors scored a 0, 1, or 2), and mortality-prevalence (tests with total scores of 0 to 4).

The x* test and Flsher s exact test compared the control group to each treated group.

Any item for the males or females in any of the groups tested 2 or fewer times was removed
from consideration in testing.

Note: Scores used in Peto tests

0: Tumors found in subjects of scheduled necropsies.

1: Tumors found in dead/moribund subjects not directly related to death.

2: Tumors probably but not definitely classifiable as 1.

3: Tumors probably but not definitely classifiable as 4.

4: Tumors found in dead/moribund subjects that were directly related to death.
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III Results
III-1 Carcinogenicity Study with Rats

ITI-1-1 Observation of Condition of Animals
(1) Survival
Animal survival is illustrated in Figs. 1 and 2.

No significant difference between the survival of the treated groups and that of the control
group was observed in the males or females.

The number of animals surviving to week 104 (with survival rate in parentheses) was, for the
males, 44 of 50 (88%) in the control group, 40 of 50 (80%) in the 400 ppm group, 36 of 50
(72%) in the 2,000 ppm group, and 39 of 50 (78%) in the 10,000 ppm group. For the females,
these statistics were: 41 of 50 (82%) in the control group, 40 of 50 (80%)) in the 400 ppm group,
41 of 50 (82%) in the 2,000 ppm group, and 37 of 50 (74%) in the 10,000 ppm group. '

[Fig. 1]

(2) General Condition
The number of animals afflicted with an internal or external tumor as determined from the
observation of general conditions is shown in Tables 2 and 3.

Tumors in the oral cavity thought to be due to the administration of vinyl acetate numbered 1
in the 2,000 ppm group and 2 in the 10,000 ppm group for males. For females, there were 1 each
in the 400 and 10,000 ppm groups. The incidence of internal and external tumors in the other
treated groups did not differ notably from that in the control group for males or females.
Observation of dead animals, moribund animals, and animals given the scheduled necropsy
revealed no findings characteristic of the administration of the test chemical.
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[Table 3]

(3) Body Weight
Figs. 3 and 4 illustrate the transition in body weight.

Both the males and females in the 10,000 ppm group, the group receiving the highest dosage,
experienced a slight decrease in weight gain that was at most 8% in the males and 10% in the
females in comparison to the control group.

(4) Water Consumption
Water consumption is shown in Figs. 5 and 6.

A drop in water consumption was noted in the males and females of the 10,000 ppm group,
the group receiving the highest dosage.

Throughout the administration period, males in the 10,000 ppm group consumed on average
83% as much water as their control group counterparts. This figure was 75% for the females.

(5) Food Consumption
Food consumption is shown in Figs. 7 and 8.

The amounts of food consumed by the males and females of the treated groups did not differ
significantly from that of the control group.

(6) Amount of Test Chemical Consumed
The amount of the test chemical consumed (g/kg/day) was calculated from body weight, amount
of water consumed, and set concentration.

The daily amount consumed ranged in the males from 0.016 to 0.048 g’kg in the 400 ppm
group, 0.075 to 0.226 g/kg in the 2,000 ppm group, and 0.364 to 0.950 g/kg in the 10,000 ppm
group. The females consumed from 0.022 to 0.060 g/kg in the 400 ppm group, 0.109 to 0.266
g/kg in the 2,000 ppm group, and 0.478 to 1.062 g/kg in the 10,000 ppm group.
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I1I-1-2 Hematological and Blood Biochemistry Tests

(1) Hematological Tests
The tests revealed in the males no significant differences between the test and control groups.

In the females, hemoglobin concentration and MCH were elevated in the 400 ppm group, and MCHC
was elevated in the 2,000 ppm group, but the increases were only slight and were not dose correlated.

(2) Blood Biochemistry Tests
The 10,000 ppm males, who received the maximum concentration, exhibited an elevated A/G ratio and
decreased levels of total cholesterol, phospholipids, and calcium.

The females [in the treated groups] did not significantly differ from those of the control group.

(3) Urinalysis
Males in the 400 and 10,000 ppm groups experienced decreased urinary pH, and an increase in false
positives for ketone bodies was noted in the 10,000 ppm group.

The females [in the treated groups] did not significantly differ from those of the control group.

II-1-3 Pathological Testing

(1) Necropsies

Mandibular nodes were noted in 3 of 50 males in the 10,000 ppm group and in 1 of 50 females in each of
the 400 and 10,000 ppm groups. The incidence of granulation of the kidneys was inversely proportional
to the concentration administered (16 of 50 in the control group, 18 of 50 in the 400 ppm group, 11 of 50
in the 2,000 ppm group, and 6 of 50 in the 10,000 ppm group).

(2) Organ Weights

A decrease in the actual weights of the kidneys and livers of the males in the 10,000 ppm group was noted,
but this is thought to be a change accompanying the low body weight of these animals at the time of
necropsy.

(3) Histopathologic Testing
Tables 4 and 5 list major neoplastic lesions and associated non-neoplastic lesions.

—DMajor Neoplastic Lesions—
Oral Cavity
Peto tests (mortality, prevalence, and mortality-prevalence) and the Cochran-Armitage test indicated an
increased incidence of squamous cell carcinoma in the males (control group: 0/50; 400 ppm group: 0/50;
2,000 ppm group: 0/50; 10,000 ppm group: 5/50), and Fisher’s exact test also confirmed an increase in
the 10,000 ppm group over the control group. Moreover, squamous cell papilloma was noted in 2 of the
50 members of the 10,000 ppm group. The incidence of squamous cell papilloma and carcinoma, when
considered together, (control group: 0/50; 400 ppm group: 0/50; 2,000 ppm group: 0/50; 10,000 ppm
group: 7/50) also showed an increase using Peto tests (mortality, prevalence, and mortality-prevalence)
and the Cochran-Armitage test, and again, Fisher’s exact test also confirmed an increase in the 10,000
ppm group over the control group. In the females, a Peto test (prevalence) indicated an increase in the
incidence of squamous cell carcinoma (control group: 0/50; 400 ppm group: 1/50; 2,000 ppm group: 1/50;
10,000 ppm group: 3/50). (See Tables 4, 5, 6, and 7.)

Squamous cell carcinoma metastasis to the tongue was noted in 1 of the 50 males in the 10,000 ppm

group.
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[Table 7]

Esophagus
Squamous cell carcinoma was noted in 1 of the 50 females of the 10,000 ppm group (Tables 4
and 5).

—Other Neoplastic Lesions—

A Peto test (prevalence) revealed an increasing trend in the occurrence of interstitial cell tumors
in the testes of males (control group: 42/50; 400 ppm group: 40/50; 2,000 ppm group: 44/50;
10,000 ppm group: 47/50), but as the incidence rate in the 10,000 ppm group fell within the
range of the historical control data of this Center (mean 89.6% with individual studies finding
rates of 82 to 98%; Reference 6), the administration of the test chemical is not considered to have
been influential (Table 8).

Furthermore, the occurrence of adenocarcinoma in the mammary glands of females was
determined to have increased using Peto tests (prevalence and mortality-prevalence) and the
Cochran-Armitage test (control group: 0/50, 400 ppm group: 0/50; 2,000 ppm group: 0/50;
10,000 ppm group: 3/50). The incidence rate in the 10,000 ppm group, however, fell within the
range of the historical control data of this Center (mean 2.0% with individual studies finding
rates of 0 to 6%; Reference 6), so the administration of the test chemical is not considered to
have been influential (Table 9).
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Fisher’s exact test revealed a significant difference between the control and 2,000 ppm groups in
the incidence of C-cell adenomas and C-cell carcinomas in the thyroid glands of females (control:
2/50; 400 ppm group: 7/50; 2,000 ppm group: 9/50; 10,000 ppm group: 6/50). (See Table 10.)
But as this change did not correlate to concentration, it is not thought to be due to the
administration of the test chemical.

[Table 10]

—Non-neoplastic Lesions—

Oral Cavity

In the 10,000 ppm group, basal cell activation was noted in 2 of the 50 males and 1 of the 50
females, and in the same group, epithelial dysplasia was observed in 2 of the 50 females (Tables
4 and 5).

Esophagus
In the 10,000 ppm group, basal cell activation was seen in four of the 50 females, and squamous
cell hyperplasia was noted in 1 male and 1 female (Tables 4 and 5).

Stomach

Activation of the basal cells of the proventriculus was noted in 2 of the 50 males and five of the
50 females in the 10,000 ppm group. The 10% incidence rate in the 10,000 ppm females
constituted a statistically significant increase over the 0% rate in the control group (Tables 4 and
5).

Kidneys

The scheduled necropsies revealed a decrease in the extents of chronic nephropathy in the 10,000
ppm males.
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—Other Non-neoplastic Lesions—

An increase in the extent of eosinophilic change in the olfactory epithelium in the nasal cavity
was noted in dead and moribund females in the 10,000 ppm group, and a decrease in the
incidence of cell growth in the adrenal medulla was seen in dead and moribund males in the
2,000 and 10,000 ppm groups. These findings, however, were not made during the scheduled
necropsies, so their relationship to the test chemical is unknown. Furthermore, the extent of bile
duct growth in the liver tapered off in the 10,000 ppm females as observed during the scheduled
necropsies, but the relationship of this finding to the test chemical is unknown. Other non-
neoplastic lesions occurring at a rate not statistically significantly different from that of the
control group were noted. There was a drop in the respiratory epithelialization of the nasal glands
and an increase in retinal atrophy in males undergoing the scheduled necropsy and a decrease in
clear cell growth sites in the liver of females. The incidence rates of these findings, however,
were not concentration dependent, and are as such not thought to be due to the administration of
the test chemical.

(4) Causes of Death
The causes of death and moribundity from a pathological standpoint are presented in Table 11.
No significant difference was noted among the groups in this area.

[Table 11]
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III-2 Carcinogenicity Study With Mice
IT1-2-1 Observation of Condition of Animals

(1) Survival
Survival is illustrated in Figs. 9 and 10.

No significant difference between the survival rates of each of the treated groups and the
control group was noted for either the males or females.

The numbers of animals surviving (and survival rates) over the 104-week period in each
group were as follows: Males: control: 35/50 (70%); 400 ppm group: 42/50 (84%); 2,000 ppm
group: 38/50 (76%); 10,000 ppm group: 33/50 (66%); and females: control: 26/50 (52%), 400
ppm group: 27/50 (54%); 2,000 ppm group: 25/50 (50%); 10,000 ppm group: 23/50 (46%).

[Fig. 9]
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[Fig. 10]

(2) General Condition
The number of animals noted to have an internal or external tumor during general observations is
shown in Tables 12 and 13.

Oral tumors thought to have been caused by the administration of vinyl acetate were
observed in 6 males and 6 females in the 10,000 ppm group, which received the highest
concentration. Apart from this, there was no significant difference in external tumor incidence
between each treated group and the control group. An observation of the incidence of internal
tumors in all the male animals (dead or moribund animals; those subjected to the scheduled
necropsy) reveals 10 occurrences of the 50 in the control group, 18 of 50 in the 400 ppm group,
and 5 of 50 in the 10,000 ppm group, which gives significantly different numbers of incidence
that are, however, not proportional to concentration. In the females, no significant difference in
the incidence of internal tumors was noted. Other general observations did not reveal any
findings specific to vinyl acetate in the dead or moribund mice and the ones subjected to the
scheduled necropsies.

(3) Body Weight
Figs. 11 and 12 illustrate the transition in body weight.

A repressed weight gain was noted in both the males and females of the 10,000 ppm group,
which received the highest concentration. The repression of body weight in these groups below
the control was at most 30% for the males and 18% for the females.
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(4) Water Consumption
Water consumption is shown in Figs. 13 and 14.

Decreased water consumption was noted in the males in only the 10,000 ppm group and in a
dose-dependent manner in the females in all treated groups.

The mean water consumption of each of these groups as a percentage of the consumption by
the control group was as follows: males: 90% in the 10,000 ppm group; females: 96% in the 400
ppm group, 92% in the 2,000 ppm group, and 84% in the 10,000 ppm group.

(5) Food Consumption
The amount of food the animals consumed is shown in Figs. 15 and 16.

There were no significant differences in the amounts consumed by any of the treatment
groups and the control groups for either the males or females.

(6) Amount of Test Chemical Consumed
The amount of the test chemical consumed was determined from body weight, amount of water
consumed, and the set concentration of the test chemical.

The ranges of daily consumption of the test compound were, for the males, 0.032 to 0.085
g/kg in the 400 ppm group, 0.167 to 0.405 g/kg in the 2,000 ppm group, and 0.800 to 2.081 g/kg
in the 10,000 ppm group. For the females, these ranges were 0.045 to 0.125 g/kg in the 400 ppm
group, 0.230 to 0.483 g/kg in the 2,000 ppm group, and 1.024 to 2.185 g/kg in the 10,000 ppm

group.
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I11-2-2 Hematological and Blood Biochemistry Testing and Urinalysis

(1) Hematological Testing
The males in the 10,000 ppm group, which received the highest concentration, experienced elevated
platelet counts and lobed-nucleus neutrophils as well as a decreased lymphocyte levels.

The females of this group experienced decreased MCHC.

(2) Blood Biochemistry Testing
In the males of the 400 and 10,000 ppm groups, decreased glucose was noted, and in the 10,000 ppm
group, increased A/G ratios, increased ALP activity, and decreased total cholesterol, triglyceride, and
calcium levels were observed.

In the females of the 10,000 ppm group, a decrease in glucose was noted.

(3) Urinalysis
The males of the 10,000 ppm group experienced a decrease urinary pH and increased urinary protein.
In the females of this group, increased urinary protein and ketone bodies were noted.

IH1-2-3 Pathological Testing

(1) Necropsies
The necropsies of the 10,000 ppm group revealed mandibular nodes in 1 of the 50 males and 5 of the 50
females and maxillary nodes in 3 of the 50 males and 1 of the 50 females.

(2) Organ Weights
Decreased body weight, as determined at the time of necropsy, in the males of the 10,000 ppm group
brought with it a decrease in the actual weights of the heart, lungs, kidneys, and liver and an increase in
the weights of the testes, heart, lungs, kidneys, liver, and brain relative to body weight.

In the females of the 10,000 ppm group, an increase in the weights of the lungs, kidneys, and brain
relative to body weight was noted, but this change was thought to be due to decreased body weight as
measured at the time of necropsy.

(3) Histopathologic Testing
The major neoplastic lesions and the associated non-neoplastic lesions are listed in Tables 14 and 15.

—Major Neoplastic Lesions—

Oral Cavity

Peto tests (mortality, prevalence, and mortality-prevalence) and the Cochran-Armitage test revealed an
increasing trend in the incidence of squamous cell carcinoma in the males (control: 0/50; 400 ppm group:
0/50; 2,000 ppm group: 0/50; 10,000 ppm group: 13/50), and Fisher’s exact test indicated a significant
increase in incidence in the 10,000 ppm group over the control group. The incidence of squamous cell
papilloma (control: 0/50; 400 ppm group: 0/50; 2,000 ppm group: 0/50; 10,000 ppm group: 4/50) also
showed an increasing trend by a Peto test (prevalence) and the Cochran-Armitage test. The combined
incidences of squamous cell carcinoma and squamous cell papilloma (control: 0/50; 400 ppm group: 0/50;
2,000 ppm group: 0/50; 10,000 ppm group: 16/50) as well were found to have in increasing trend by Peto
tests (mortality, prevalence, and mortality-prevalence) and the Cochran-Armitage test, and Fisher’s exact
test again indicated a significant increase in the 10,000 ppm group.
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[Table 14]

In the females, Peto tests (mortality, prevalence, and mortality-prevalence) and the Cochran-
Armitage test revealed an increasing trend in the incidence of squamous cell carcinoma (control:
0/50; 400 ppm group: 0/50; 2,000 ppm group: 0/50; 10,000 ppm group: 15/49), and Fisher’s
exact test indicated a significant increase in incidence in the 10,000 ppm group over the control
group. The incidence of squamous cell papilloma (control: 0/50; 400 ppm group: 0/50; 2,000
ppm group: 0/50; 10,000 ppm group: 3/49) also showed an increasing trend by a Peto test
(prevalence) and the Cochran-Armitage test. The combined incidences of squamous cell
carcinoma and squamous cell papilloma (control: 0/50; 400 ppm group: 0/50; 2,000 ppm group:
0/50; 10,000 ppm group: 18/49) as well were found to have in increasing trend by Peto tests
(mortality, prevalence, and mortality-prevalence) and the Cochran-Armitage test, and Fisher’s
exact test again indicated a significant increase in the 10,000 ppm group.

Two males and two females in the 10,000 ppm group experienced metastasis of squamous
cell carcinoma to the lungs and lymph nodes, and one female in this group experienced
metastasis to the salivary glands (Tables 14, 15, 16, and 17).
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Esophagus

The incidence of squamous cell carcinoma in the males (control: 0/50; 400 ppm group: 0/50;
2,000 ppm group: 0/50; and 10,000 ppm group: 7/50) was found to have an increasing trend by
Peto tests (prevalence and mortality-prevalence) and the Cochran-Armitage test, and Fisher’s
exact test revealed a significant increase in the 10,000 ppm group over the control group. In the
females, squamous cell papilloma was noted in 1 of 50 members of the 2,000 ppm group, and
squamous cell carcinoma was seen in 1 of the 50 members of the 10,000 ppm group. Squamous
cell carcinoma metastasized to the lungs of 1 male in the 10,000 ppm group (Tables 14, 15, and
18).

[Table 18]

Stomach

In the males, the incidence of squamous cell carcinoma (control: 1/50; 400 ppm group: 0/50;
2,000 ppm group: 0/50; and 10,000 ppm group: 7/50) was shown to have an increasing trend
using Peto tests (prevalence and mortality-prevalence) and the Cochran-Armitage test, and
Fisher’s exact test revealed a significant increase in the 10,000 ppm group over the control group.
Squamous cell papilloma was noted in 2 of the 50 members of the 10,000 ppm group. The
incidence of squamous cell carcinoma and papilloma together (control: 1/50; 400 ppm group:
0/50; 2,000 ppm group: 0/50; and 10,000 ppm group: 9/50) was also shown to exhibit an
increasing trend using Peto tests (prevalence and mortality-prevalence) and the Cochran-
Armitage test, and Fisher’s exact test again revealed a significant increase in the 10,000 ppm
group over the control group.
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In the females, the incidence of squamous cell carcinoma (control: 0/50; 400 ppm group:
0/50; 2,000 ppm group: 0/50; and 10,000 ppm group: 3/49) was shown to have an increasing
trend using Peto tests (mortality, prevalence, and mortality-prevalence) and the Cochran-
Armitage test. Squamous cell papilloma was noted in 1 of the 50 members of the 10,000 ppm
group. The incidence of squamous cell carcinoma and papilloma together (control: 0/50; 400
ppm group: 0/50; 2,000 ppm group: 0/50; and 10,000 ppm group: 4/49) was also shown to
exhibit an increasing trend using Peto tests (mortality, prevalence, and mortality-prevalence) and
the Cochran-Armitage test. All tumors originated in the proventriculus. Squamous cell
carcinoma metastasized to the lungs of 1 male and 1 female of the 10,000 ppm group and to the
kidneys, pancreas, and lymph nodes of a female in the same group (Tables 14, 15, 19, and 20).

[Table 19]
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[Table 20]

Larynx
Squamous cell carcinoma occurred in 1 of the 50 females in the 2,000 ppm group and 2 of the 50

males and 1 of the 50 females of the 10,000 ppm group. The female in the 2,000 ppm group was
the same individual noted above to have a squamous cell papilloma in her esophagus (Tables 14
and 15.)

Liver

The incidence of hepatocyte carcinoma in the males (control: 13/50; 400 ppm group: 10/50;
2,000 ppm group: 9/50; 10,000 ppm group: 4/50) exhibited a decreasing trend according to the
Cochran-Armitage test, and incidence was significantly lower in the 10,000 ppm group than in
the control group according to Fisher’s exact test (Table 21).
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[Table 21]

—Non-neoplastic Lesions—

Oral Cavity

Squamous cell hyperplasia was noted in 2 of the 50 males and 1 of the 50 females in the 2,000
ppm group and 13 of the 50 males and 6 of the 50 females of the 10,000 ppm group. Basal cell
activation was seen in 1 male and 1 female in the 2,000 ppm group and 18 of 50 males and 17 of
49 females in the 10,000 ppm group. In addition, epithelial dysplasia was recognized in 24 of the
50 males and 17 of the 49 females in the 10,000 ppm group. These findings in the males and
females were all discovered during the scheduled necropsies, and there was a statistically
significant difference between the control and 10,000 ppm groups (Tables 14 and 15).

Esophagus

Basal cell activation was seen in 9 of the 50 males and 15 of the 49 females in the 10,000 ppm
group. Squamous cell hyperplasia was noted in 2 of the 49 females in the 10,000 ppm group.
Finally, epithelial dysplasia was recognized in 2 of the 50 males and 7 of the 49 females [in the
10,000 ppm group]. Basal cell activation was noted in both the males and females in the
scheduled necropsies and in dead or moribund animals, and there was a statistically significant
difference between the control and 10,000 ppm groups (Tables 14 and 15).
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Stomach

Basal cell activation was noted in 1 of the 50 males and 1 of the 49 females in the 10,000 ppm
group, and epithelial dysplasia was seen in 1 of the 50 males in the 10,000 ppm group (Tables 14
and 15).

In the males subjected to scheduled necropsies, the incidence of glandular stomach
hyperplasia (control: 25/35; 400 ppm group: 31/42; 2,000 ppm group: 26/38; 10,000 ppm group:
11/33) was significantly lower in the 10,000 ppm group than in the control group.

Hyperplasia of the proventriculus was noted in males and females of the 10,000 ppm group
and females of the 400 ppm group. This finding, however, could be an age-related change and
therefore could not be attributed to the administration of the vinyl acetate.

Larynx

Basal cell activation was noted in 3 of the 50 males and 6 of the 49 females in the 10,000 ppm
group, epithelial dysplasia was seen in 2 of the 50 males and 3 of the 49 females in the 10,000
ppm group, and squamous cell hyperplasia was confirmed in 1 of the 50 males [in the 10,000
ppm group]. The incidence of basal cell activation as determined in the scheduled necropsies of
the females was statistically significantly higher in the 10,000 ppm group (Tables 14 and 15).

Salivary Glands
Atrophy of the salivary glands was noted in 6 of the 50 males and 4 of the 49 females in the
10,000 ppm group.

Nasal Cavity

The scheduled necropsies revealed for the incidence of respiratory epithelialization of the nasal
glands in males (control: 26/35; 400 ppm group: 28/42; 2,000 ppm group: 26/38; 10,000 ppm
group: 12/33) a statistically significant decrease in the 10,000 ppm group.

Brain

The incidence of mineral deposits in males (control: 8/50; 400 ppm group: 17/50; 2,000 ppm
group 16/50; 10,000 ppm group: 19/50) was determined from the scheduled necropsies to be
statistically significantly higher in the 10,000 ppm group.

—Qther Non-neoplastic Lesions—

Other non-neoplastic lesions identified in males subjected to scheduled necropsy were a decrease
in basophilic change in the kidneys, an increase in vacuolization of the proximal renal tubular
epithelium, and an increase in mineral deposits in the testes. In the females, there were increases
in eosinophilic change in the respiratory epithelium of the nasal cavity and increased cystic
endothelial growth in the uterus. The findings, however, did not exhibit concentration
dependency and are therefore not thought to be due to the administration of the test chemical.
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(4) Causes of Death

The causes of death and moribundity from a pathological standpoint are presented in Table 22.
Six males and 4 females in the 10,000 ppm group died of oral tumors. A few males and

females in the 10,000 ppm group died of tumors in the stomach or larynx. Finally, 1 male in the

10,000 ppm group died of a tumor in the esophagus.

[Table 22]
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IV. Discussion
IV-1 Rats

—Survival and Other Aspects—

There was no significant difference between the respective survival rates of the treated groups
and the control group for either males or females. Weight gain was slightly reduced in the males
and females of the 10,000 ppm group, and water consumption was lower. Also seen in both
sexes in the 10,000 ppm group were, in blood biochemistry testing, decreased total cholesterol
and phospholipids and, in urinalysis, an increase in false positives for ketl bodies and other mild
nutritional disorders.

—Neoplastic Lesions—

(1) Oral Cavity

In the males of the 10,000 ppm group, there were 5 occurrences of squamous cell carcinoma and
2 cases of squamous cell papilloma. The historical control data of this Center on F344 rats
(Reference 6) contains no mention of oral squamous cell carcinoma and only 1 rare instance in
550 (0.2%) of squamous cell papilloma. These cancers are therefore thought to be a result of the
administration of vinyl acetate. Of the individuals afflicted with squamous cell carcinoma, 1
suffered an invasive metastasis into the esophagus. This particular cancer was progressive and
had a high malignancy.

The females suffered squamous cell carcinoma at an incidence of 1 in 50 in the 400 ppm
group, 1 in 50 in the 2,000 ppm group, and 3 in 50 in the 10,000 ppm group. The historical
control data of this Center on the incidence of oral squamous cell carcinoma (Reference 6) and
NTP data (Reference 7) contains no mention of this carcinoma, which is very rare and likely due
to the administration of vinyl acetate. :

(2) Esophagus

Squamous cell carcinoma was noted in 1 of the 50 females in the 10,000 ppm group. This type of
cancer, which was not noted in the historical control data of this Center (Reference 6) or the NTP
data (Reference 7), is very rare. It is therefore thought to have occurred as a result of the
administration of the vinyl acetate.

—Non-neoplastic Lesions—

The scheduled necropsies of the 10,000 ppm group revealed activation of the basal cells in the
proventriculus in 5 of the 50 females, which marks a statistically significant increase over the
control group and is thought to be due to the administration of vinyl acetate. Also in this group
were noted activation of the basal cells (2 males and 1 female) and epithelial dysplasia (2
females) of the oral cavity, activation of the basal cells (4 females) and squamous cell
hyperplasia (1 male and 1 female) in the esophagus, and activation of the basal cells of the
proventriculus (2 males). Although these changes did not occur statistically significantly more
often than in the control group, they are not changes associated with aging and, as with tumors in
the oral cavity and esophagus, were limited to the squamous epithelium of the digestive organs,
and as such, they are considered to be due to the administration of vinyl acetate.
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A decrease in the extent of chronic nephropathy in the kidneys of the 10,000 ppm males was
noted. Chronic nephropathy, a common result of aging in F344 rats, is reported to be repressed
by limiting food intake (Reference 8). In this study, however, food consumption was not severely
limited, and no great repression of weight gain was noted, so the cause of this phenomenon is not
considered to be restricted food intake.

Hyperplasia in the proventriculus, squamous hyperplasia of a digestive organ such as the
mouth and esophagus, was noted in one 2,000 ppm male. But hyperplasia in the proventriculus is
a commonly noted age-associated change, and two occurrences were noted in the control group,

so this is not considered to be due to administration of the vinyl acetate.

IV-2 Mice
The survival rates of the treated groups did not differ significantly from that of the control group
for either males or females.

Many deaths caused by oral tumors were noted in the males and females in the 10,000 ppm
group. A few males and females of that group died of tumors in the stomach or larynx, and males
in the group died of tumors in the esophagus.

Males and females of the 10,000 ppm group suffered reduced body weight gain, and males in
the 10,000 ppm group and females in all treatment groups consumed less water. Blood
biochemistry testing revealed low glucose, total cholesterol, and triglycerides in males of the
10,000 ppm group and decreased glucose in the females of this group. Through urinalysis, it was
discovered that males of the 10,000 ppm group experienced decreased urinary pH levels and
increased positive results for urinary protein. The females of this group experienced increased
positive results for urinary protein and ketone bodies. A nutritional impairment is suspected as
the cause.

—Neoplastic Lesions—

(1) Oral Cavity

Squamous cell carcinoma occurred in 13 of the 50 males in the 10,000 ppm group, and squamous
cell papilloma occurred in 4 of 50 of these individuals. Moreover, 15 of the 49 females of this
group contracted squamous cell carcinoma, and 3 of the 49 developed squamous cell papilloma.
These tumors are not listed in the historical control data of this Center (Reference 6) and are very
rare. They are therefore thought to have been caused in both the males and females by the
administration of vinyl acetate. Some of the squamous cell carcinomas were noted to have
metastasized to the lungs, salivary glands, and nearby lymph nodes. One mouse experienced
metastasis to a plurality of organs.
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(2) Esophagus

Squamous cell carcinoma occurred in 7 of the 50 males in the 10,000 ppm group, and these
incidences were thought to be due to the administration of vinyl acetate. One of these incidences
metastasized.

One of the 50 females in the 2,000 ppm group developed squamous cell papilloma, and 1 of
the 50 females in the 10,000 ppm group contracted squamous cell carcinoma. These tumors are
not listed in the historical control data of this Center (Reference 6) and rarely occur naturally
(References 6, 9, and 10). They are therefore thought to have been caused by the administration
of the vinyl acetate.

(3) Stomach

One of the 50 males in the control group and 7 of the 50 males in the 10,000 ppm group
developed squamous cell carcinoma in the proventriculus, and squamous cell papilloma was
noted in 2 of the 50 males in the 10,000 ppm group. Among the females, squamous cell
carcinoma occurred in 3 of the 49 members of the 10,000 ppm group, and 1 of 50 developed
squamous cell papilloma. As these tumors rarely occur naturally (References 6, 9, and 10), they
are thought to be due to the administration of the vinyl acetate. Many of the squamous cell
carcinomas grew invasively, and one case metastasized to another organ in a male and in a
female. The female noted here experienced widespread intraperitoneal metastasis. Her cancer,
considered highly malignant, moved to her liver, kidneys, pancreas, and nearby lymph nodes.

(4) Larynx

Squamous cell carcinoma was noted in 2 of the 50 males and 1 of the 49 females in the 10,000
ppm group, and squamous cell papilloma was discovered in 1 of the 50 females of the 2,000 ppm
group. Although there were few incidences, these tumors rarely occur naturally (References 6, 9,
and 10) and are therefore thought to have been caused by the administration of the vinyl acetate.

(5) Liver

The incidence of hepatocyte carcinoma in the males (control: 13/50; 400 ppm group: 10/50;
2,000 ppm group: 9/50, 10,000 ppm group: 4/50) exhibited a decreasing trend according to the
Cochran-Armitage test, and Fisher’s exact test indicated a significant decrease in the 10,000 ppm
group below the control group.

It is reported that liver tumor incidence in female mice is suppressed by weight gain
repression (Reference 11). In this study, the administration of the vinyl acetate caused the
animals to avoid drinking water, which brought about a reduction in weight gain. This is thought
to have brought about a reduction in hepatocyte carcinoma.

There was no significant difference between the incidence of this type of cancer between the
females of each treated group and those of the control group.

—Non-Neoplastic Lesions—

The administration of the vinyl acetate is thought to have brought about the following in the
10,000 ppm group: squamous cell hyperplasia, basal cell activation, and epithelial dysplasia in
the oral cavity, esophagus, and larynx; and basal cell activation and epithelial dysplasia in the
proventriculus.
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The number of incidences varied by organ type and was most common in the oral cavity. A few
incidences of squamous cell hyperplasia and basal cell activation in the oral cavity were also noted in the
2,000 ppm group. Another example is atrophy of the salivary glands in the males and females of the
10,000 ppm group, but this atrophy occurred in individuals afflicted with tumors on the mandible and is
therefore thought to be a secondary change accompanying tumor development on the mandible.

Other findings occurring in a concentration-dependent manner for which the influence of the
administration of vinyl acetate could not be ruled out as a contributing cause are as follows:

¢ Increased incidence of mineral deposits in the brain (in scheduled necropsy on males in
10,000 ppm group)

e Decreased incidence of respiratory epithelialization of the nasal glands (in scheduled
necropsy on males in 10,000 ppm group)

e Decreased incidence of glandular stomach hyperplasia (in scheduled necropsy on males in
10,000 ppm group)

IV-3 Comparison with Other Studies and Wrap-up
Bogdanffy et al. reported the occurrence of squamous cell carcinoma in the nasal cavity in a vinyl acetate
inhalation carcinogenicity study (Reference 12). In the present studies as well, in which vinyl acetate was
given in drinking water, squamous-cell-based tumors occurred in the areas put into direct contact with the
vinyl acetate—the oral cavity, esophagus, stomach, and the larynx, which adjoins the oral cavity. In both
cases, vinyl acetate caused tumors locally in the areas it contacted directly. Lijinsky et al. reported the
incidence of C-cell adenoma in the liver, uterus, and thyroid gland in a 100-week vinyl acetate drinking
water study (Reference 15), but in the present studies, no increase in tumors attributable to the
administration of vinyl acetate was noted in the liver, uterus, or thyroid gland. The similarities and
differences in the results may be due to differences in testing format, concentrations administered, and
animal number, but Lijinsky et al. fail to elaborate on the testing conditions, so a thorough investigation is
not possible.

Non-neoplastic lesions—squamous cell hyperplasia, basal cell activation, and epithelial dysplasia—
were observed in the organs that made direct contact with the vinyl acetate when the water was consumed.

With regard to the above findings:

1. These locations correspond to the organs in which increased tumor incidence was seen.

2. The location of incidence was squamous epithelium, the same tissue type from which tumors
of increased incidence originated.

3. Itisreported that the chemically induced occurrence of squamous cell hyperplasia and basal
cell activation—which represent growth-related cellular change—bring about continuous cell
growth stimulation and may cause squamous-cell-based tumors (Reference 13) and epithelial
dysplasia represents a precancerous lesion that contributes greatly to cell malignancy
(Reference 14). As such, it is believed that squamous cell hyperplasia, basal cell activation,
and epithelial dysplasia are changes that represent the early stages of squamous cell
carcinoma and squamous cell papilloma caused by the administration of vinyl acetate.
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V. Conclusion
Two-year (104-week) carcinogenicity studies in which vinyl acetate was orally given in drinking
water to F344/DuCrj (Fisher) rats and CRJ:BDF; mice were conducted. :

In the rats, an increased incidence of squamous cell carcinoma and squamous cell papilloma
of the oral cavity was noted in males, and in females, there was an increased incidence of
squamous cell carcinoma in the oral cavity and esophagus. The concentrations that brought about
oral tumors were 10,000 ppm for the males and 400 ppm and above for the females. This
concentration for tumors in the esophagus in females was 10,000 ppm.

In the mice, an increased occurrence of squamous cell carcinoma and squamous cell
papilloma of the oral cavity and stomach and squamous cell carcinoma in the esophagus and
Jarynx was noted among the males. In the females, an increased incidence of squamous cell
carcinoma and squamous cell papilloma in the oral cavity and stomach and squamous cell
carcinoma in the esophagus and larynx was observed. The concentration that brought about oral
and stomach tumors was 10,000 ppm for both the males and females. Tumors in the esophagus
and larynx occurred in males at 10,000 ppm and in females at 2,000 ppm.

The above results clearly indicate the carcinogenicity that vinyl acetate poses for F344/DuCrj
(Fisher) rats and CRJ:BDF mice.
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Photograph 1
Mandibular nodes (oral squamous cell carcinoma) (%)
Male rat in 10,000 ppm group. Animal no. 0162-1302.

Photograph 2—Oral Cavity
Squamous cell carcinoma (1)

Female rat in 10,000 ppm group. Animal no. 0162-2304.

(Hematoxylin-eosin staining; x 32)

Photograph 3—Oral Cavity

Squamous cell papilloma (1)

Male rat in 10,000 ppm group. Animal no. 0162-2320.
(Hematoxylin-eosin staining; x 80)

Photograph 4—Esophagus
Squamous cell carcinoma (1)

Female rat in 10,000 ppm group. Animal no. 0162-2304.

(Hematoxylin-eosin staining; x 80)

Photograph 5—Oral Cavity
Epithelial dysplasia (1)

Female rat in 10,000 ppm group. Animal no. 0162-2304.

(Hematoxylin-eosin staining; x 32)

Photograph 6—Stomach (proventriculus)

Basal cell activation (1)

Male rat in 10,000 ppm group. Animal no. 0162-1314.
(Hematoxylin-eosin staining; x 80)
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Photograph 7
Mandibular node (oral squamous cell carcinoma) (1)
Female mouse in 10,000 ppm group. Animal no. 0163-2305.

Photograph 8
Mandibular node (oral squamous cell carcinoma) (A)

Lung node (metastasized oral tumor) (B)
Male mouse in 10,000 ppm group. Animal no. 0163-1336.

Photograph 9—Oral Cavity

Oral squamous cell carcinoma (1)

Male mouse in 10,000 ppm group. Animal no. 0163-1342.
(Hematoxylin-eosin staining; x 16)

Photograph 10—Lungs

Metastasis: Oral tumor (1)

Female mouse in 10,000 ppm group. Animal no. 0163-1336.
(Hematoxylin-eosin staining; x 80)

Photograph 11—Esophagus

Squamous cell carcinoma (outward growth) (1)

Male mouse in 10,000 ppm group. Animal no. 0163-1317.
(Hematoxylin-eosin staining; x 16)

Photograph 12—Esophagus

Squamous cell carcinoma (inward growth) (1)

Male mouse in 10,000 ppm group. Animal no. 0163-1349.
(Hematoxylin-eosin staining; x 32)
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Photograph 13—Stomach (proventriculus)

Squamous cell carcinoma (1)

Female mouse in 10,000 ppm group. Animal no. 0163-2334.
(Hematoxylin-eosin staining; x 16)

Photograph 14—Liver

Metastasized gastric tumor (1%)

Female mouse in 10,000 ppm group. Animal no. 0163-2332.
(Hematoxylin-eosin staining; x 80)

Photograph 15—Larynx

Squamous cell carcinoma (1)

Male mouse in 10,000 ppm group. Animal no. 0163-1326.
(Hematoxylin-eosin staining; x 16)

Photograph 16—Oral Cavity

Squamous cell hyperplasia (A) and basal cell activation (B)
Male mouse in 10,000 ppm group. Animal no. 0163-1342.
(Hematoxylin-eosin staining; x 32)

Photograph 17—Esophagus

Epithelial dysplasia (1)

Female mouse in 10,000 ppm group. Animal no. 0163-2331.
(Hematoxylin-eosin staining; x 80) '

Photograph 18—Larynx

Epithelial dysplasia (A) and basal cell activation (B)

Female mouse in 10,000 ppm group. Animal no. 0163-2314.
(Hematoxylin-eosin staining; x 80)
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TABLE 1  EXPERIMENTAL DESIGN AND MATERIALS AND METHODS

IN THE DRINKING WATER STUDIES OF VINYL ACETATE

Two-year studies

<Method of Administration>
Drinking water
<Number of Groups>
Male 4, Female 4
<Size of Groups>
50 males and 50 females of each group
<Animals>
Strain and Species
F344/DuCrj(Fischer) rat
Cri:BDF:1 mouse
Animal Source
Charles River Japan, Inc.
Duration Held Before Study
2 wk
Age When Placed on Study
6 wk '
Age When Killed
S 110~ 111 wk
<‘Doses'>}'."'_ o .
Rateauao-. <Male> 0, 400, 2000 or 10000 opm
<Female> 0, 400, 2000 or 10000 ppm
" Mouse---<Male> 0, 400, 2000 or 10000 ppm
. © . -<Female> 0, 400, 2000 or 10000 . ppm "
<Duration 6f Dosings TR

Tdfwk  for’ 104wk -
o <Animal Maintenanies>,

Feed B : .
: CRF-1 (Oriental Yeast Co.,.'Ltd.)
Sterilized by y -ray
. Available ad [libitum
V‘{axe_r ce

Filtrated and sterilized by ultraviolet ray
Automatic watering system in duration of quarantine
Glass bottle in duration of acclimation and administration
Available ad libitum
Animal per Cage
Single (stainless steel wire)
Animal Room Environment
. Barrier system
Temperature 1 24+ 2°C
Humidity : 55+ 10%
Fluorescent light 12h/d
15-17 room air changes /h )
<Type and Frequency of Observation>
Clinical Sign
Observed 1 per d
Body Weight
Weighed 1 per wk for ld4wk
Weighed 1 per 2wks thereafter
Food Consumpition
Weighed 1 per wk for 14wk
Weighed 1 per 4wks thereafter
Water Consumption
Weighed 2 per wk for ldwk
Weighed 1 per 2wks thereafter




TABLE 1 EXPERIMENTAL DESIGN AND MATERIALS AND METHODS

IN THE DRINKING WATER STUDIES OF VINYL ACETATE
(Continued) ‘

Two-year studies

<Hematology>

Red blood celli {RBC),

Hemoglobin, Hematocrit,

Mean corpuscular volume (MCV),

Mean corpuscular hemoglebhin (MCH),

Mean corpuscular hemoglobin concentration (MCHC).

Plataler, White hlgod cell (WARC),

Difiecential WBC.

<Biochemistry >

Totat proteia, Albumin,

A/G ratie, T-bilirubin, Glucosa.

T-cholesterol, Triglyceride,

Phospholipid <rtat only>,

Glutamic oxalomcetic traasaminase (GOT).

Glutamic pyruvie transaminase (GPT),

Lactate dehydrogeaase (LDH),

Alkaline phosphatase (ALP),

vy -Gluctamyl transpeptidase (G-GTP) <rat only>,

Creatine phoiphokinase (CPK). Urea nicrogen,

Creatinine <rat only>,

Sodium, Perassium, Chloride,

Calcium, Inorganic phosphorus..

<Urinalysiss .

pH. Protein, Glucose, Ketone body

Bilirubin <rat only>, Occult blood

Urobilinogen.

<Necropsy>

Necropsy parformed omn all animals.

<0Organ weight>

Ovrgan weight ineasurement performed on

scheduled sacrificed animals,

The following organs were weighed;
brain, lung, liver, spieen, heart, kidney,
adrenal, tastis, ovary.

<Histopathologic Examination>

Histopathologic examination pariormed

on 3l] animals.

The following organs werte examined:
skin, nasal cavity, trachea,
lung, bone marrow, lymph node,
thymus, spleen, heart, tengue,
jalivary gland, esophagus, stomach,
small intestine, large intestine, Jiver,
pincreas, kidney, urinary dladder,
pituitary, thyroid, adrenal. testis,
epididymis, seminal vesicle, prostate,
ovary, uterus, vagina, mammary gland.
brain, spinal cord, peripheral netve,
eye, Harderian gland, muscie, bone,
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TABLE 2 INCIDENCE OF EXTERNAL AND H\JTERNAL MASS IN CLINICAL OBSERVATION_ IN MALE RATS

Tine of mass occurrence (week) 0~13 14‘~26 27~39  40~52 53~g5 66~78 79~91 92~104 0~104

External mass (Includeing Mass([Oral cavity])

Control 0/50 0/50 0/50 0/50 2/50 3/50 7/49 11/47 ~ 13/50 (2/ ) )
400 ppm 0/50 1/50 1/50 1/50 2/50 5/50 7/48 14746 16750 (4/10)
2000 ppm 0/50 0)50 0/50 0/50 0/50 4/49 10/49 21742 23/50 (5/14)
10000 ppm 0/50 0/50 1/50 1/50 1/50 2/50 4/5¢ 5/48  10/50 (2/11)

Mass [Oral cavity]
Control 0/50 0/50 0/50 0/50 0/50 0/50 0/49 0/47 0/50 (0/ 6)
400 ppm 0/50 0/50 0/50 0/50 0/50 0/50 .0/48 0/46 0/50 (0/10)
2000 ppm 0/50 0/50 0/50 0/50 0/50 0/49 1 0/49 0/42 0/50 (0/14)
10000 ppm 0/50 0/50 0/50 0/50 0/50 0/50 0/50 2/48 2/50 (0/11)
Internal mass .. -

Control 0/50 0/50 0/50 0/50 0/50 0/50 0/49 0/47 0/50 (0/ 6)
400 ppm 0/50 0/50 0/50 0/50 0/50 1/50 1/48 0/46 2/50 (1/10)
2000 ppm 0/50 0/50 0/50 0/50 0/50 0/49 1/49 2/42 3/50 (2/14)
10000 ppm 0/50 0/50 0/50 0750 0/50 0/50 0/50 1/48 1750 (1/11)

No. of animals with mass/No. of survival animals at first week on each period.
(No. of dead and moribund animals with mass/No. of dead and moribund animals. )
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TABLE 3 INCIDENCE OF EXTERNAL AND INTERNAL MASS IN CLINICAL OBSERVATION IN FEMALE RATS

Time of mass occurrence (week) 0~13 14~26 27~39 40~52 S3~65 686~T8§ 79~91 92~104 O~10:

Exterval mass (Includeing Hazs(Oral cavity])
Control 0/50 1730 1/50 1/50 1/49 3/49 6/49 10/2¢ 1150 (3/ 9)

400 ppm 0/50 0/50 0/50 0/50 1/50 /50 §/49 8744  9/50 (2/10)
2000 ppa 0/50 0/50 0/50 /50 2/50 3/50 5/48  10/46  13/50 (37 9)
10000 >pm 0/50 0/50 0/50 0/50 2/50 3/43 4/48 9/45  11/30 (3/13)

Msss (Oral ravity]

Cantzal 0/30 0/50 0/50 0/50 0/48 0/45 0/49 0/44  0/50 (0/ 9)
400 ppm 0/50 0/50 0/£0 0/50 0/50 0/50 1/45 1/24 1/30 (0/10)
2000 pom 0/50 0750 0/50 0/80 0/56 0/50 0/48 0/46  0/50 (0/ ¢)
10000 ppm 0/50 0/50 0/50 0/50 0/50 0749 0/43 /25 1/50 (1/13)
Interas! mass ' .
Control 0/50 9/30 0/50 0/50 D/45 0/49. 1749 2/4%  3/80 (17 9)
400 ppm 0/50 0/50 /50 0/50 0/50 0/50 1/49 0/4¢  1/50 (1/10}
2000 ppw . O/50 0/30 0/50 0/50 0/50 /50 1/43 1746 3/50 (3/ 9)
10000 ppm 0/50 :wso 0/50 0/50 0/50 . 0/49 . 0/48 6/45. 6/30 (3/13)

No. of animzls with mass/No. of survival snimals at first week 'on sach period.
(No. of desd and moribund animals vith mass/No. of desd and moribund snimals.)

(3) =
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(5) BEES
FER% FIGURE 7,8 KR L1,
lﬁiﬁtvkﬁ%fﬁ-@?fﬁgli HEFLUBR LU THEZRZEROH OOk ok,

(6) BRUWEENE

HRE, MAERUBEEE L D ERYEENE (g/ke/day) 2B bu 7zo

ﬁ&%ﬁ DIHE - Y DBEEIZ. #T 400ppmEt : 0.016~0.048g/kg. 2000ppm&f :
0.075~0.226g/kg. 10000ppmE¥ - O.364~0.950g/kg\ i 400ppund¥ : 0.022~0. 060
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ETiE, ¥EBCERTEERZOshizb o=,
i, 400pprETAES/UEVRELM CHDEM. 2000ppnZE M CH Coifns

mHONEY, Thbiz <§5§7’27&‘be®D&-‘%ik#@fs’gbf-%@flitm—:ta

(2) M#FEEEHRE
BT, BEAED 10000ppnECA,/GHlEDEMm, BCICEIVAF O, J2hE

BRUANS Y LDOFLBEDH SN,
HETIE, HEFICHARTEZREDONRDP ST,

(3) Rinx .
HETIE, 400ppnBE & 10000ppnd¥ T p HOME T 25, 10000ppué T 7 b A ADRBIEFI D

HAAETED sh iz,
HETIE. ARFIUERTCEEEIRD skl o1,

[—1—~3 MREEZHHE

(1) s
THEDOEE L, HTiZ 10000ppnEED3/50611. Jﬂi’C'zl: 10000ppnEE D 1/504 & 400ppm

RO/ EREI L. $h. ROBROBSRELOBEFESEEICRNELTET -

U 7= (o882 16/50%1. 400ppmE%:18/50%1, 2000ppme¥:11/5041. 10000ppnEE:6/50%1),

(2) BBEE
EED 10000ppuBtic B L FROZEEDEESRO ShEN ChiZBUROGED

BRECHESELEFZ SN,

(3) ﬁﬁ%ﬁﬁ&?ﬂﬁ#ﬁﬁ
E&Eﬁﬁﬁ%t%hkﬁﬂi@LPSEE%&%‘E% TABLE 4,5 SR U=,

-EREEERE -

(OgE)

ETERFLREDRE (R 0/50%], 400ppng%:0/50/1. 2000ppmEE:0/50641. 10000
PpmEF :5/5041 ) BPetoRE(FEL X, AR B, LT FEH+ARBY) ¥ Cochran-Arnitage
RETHNERET L., FisherBETE 10000ppnEfic A BEEL R THEMA T D S iz,
. BELEILFEEHBLI0000ppoBE02/50RIcREH o BRELELTFELETLEE
EAOEIFEE (RS 0/505], 400ppnEe:0/50%), 2000ppmEE:0/5041. 10000ppngE:7/50
Bl)&. PetotRE (FET-HE, HRER., FETRE+AHE=XE) LCochran-ArnitagefRE T
WhitERmZTR L. FisherRETDH 10000pmnEiI R L R TIIETRLE. BTHE
F EEEORE (R 0/5081. 400ppnEE:1/50%. 2000ppm2E:1/5041. 10000ppm3%:3/50
) ZFPetofRE (AR =) CHAAM % 7R U = (TABLE 4,5,6,7).

2B, BRELEZEDE~DEBHE 10000ppnitd1/50FIcBH sz,
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: Tibled SELECTED LESIONS OF DIGESTIVE SYSTEM IN MALE RATS

; aeoplastic disease aon neoplastic disesse

' squamous cell squamous cell squamous cell basal cell epichlial

: papilloma carcinoma hyperplasia activacion dyspeasiz
Gewolpaa) 040 000 1m0 a4 2000 tiong 09 e 1000 0___490_ 2000 _togon 0400200 10000
Nunber of examinec 50 50 )50 050 S0 50 50 50 $O___S0 S0 50 OS50 S50 sp
ord cavity 0 0 0 2 0 0 [} 5 Q 0 0 0 4] 2 0 ] 0 1]
esophagus 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0 0 0

.l : stonach 1 0 0 0 0 0 ] g 2 n 0 0 0 2 0 [} 0 (]

i

L

i TatleS SELECTED LESIONS OF DIGESTIVE SYSTEM IN FEMALE RATS

aeoplastic disease non necplastic disease

9

squamous celf squamous celt squamous celf basal cell epithiial

7o papilloma carcinoma hyperplasia _activation dysprasia

Geooy ppm) 0__ 4D 2000 1000y 0 _4mp__ 200 10000 9 A 2000 - 10009 0 4002000 10000 0400 2000 10000

* Mumber of examinec 50 50 50 5p 5050 S0 50 5050 5050 S0 50 S0 50 ‘‘sp 5

E oralavity 0 0 o o0 0 1 1 3 1 0 g 0 0 1 9 0 o 2

E * esophagus 0 0o 0 0 [ 0 1 0 ) o o o 4 0 e o 0

g stomich 00 0 o I 00 ‘0. 90 0 .5 0 _"o.. 0 g

‘.’

TBLE 6 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN WALE RATS

(roup Name Control 400 ppm 2000 ppm - 10000 ppm
SITE . oral cavity
: TUMOUR : squamous cell carcinoma
i Tumer Rates ;
Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 5/50 (10.0)
: Adjusted Rates(b) 0.0 0.0 0.0 7.69
Terminal Rates(c) 0/44 { 0.0) 0/40 ( 0.0) 0/36 ( 0.0) 3/38 (7.1
; rm Statistical Analysis .
; Peto Test
; Standard Method (d) P=0. 0161* ?
Prevalence Method({d) P=0. 0019%*?
Cosbined analysis(d) P=0. 0001 +x?
Cochran—Armi tage Test (e) P=0. 0001 %=
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0. 0360*
SITE ¢ oral cavity .
TUMOUR : squamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 7/50 (14.0)
Adjusted Rates(b) 0.0 . 0.0 0.0 12.82
Terainal Rates(c) 0/44 ( 0.0) 0/40 ( 0.0) 0/36 ( 0.0) 5/39 (12.8)
Statistical Analysis
Peto Test
Standard Method(d) P=0.0161% ?
Prevalence Method(d) P<O. 000 L#%?
Combined analysis(d) P<0. 0001 %7
Cochran~-Armitage Test (e) P<0. 0001 %*?
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0.0101%*
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TABLE 7 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE RATS

Graup Name Coatrol 400 ppm 2000 pom 10000 pom
SITE ! oral cavity
TUMOUR : squamaus cell carcinoma
Tumor Rates
Overall Hates(a) 0/50 (0.0) Vi (2o 1750 ( 2.0) 3730 (6.0)
Adjustad Rates(b) 0.0 2.50 2.42 8.11
Termiaal Rates{c) o/4L { 0.0) /30 (2.3 1741 ( 2.4) 3/37 (B. 1)
Statistical Analysis
Peto Tes: .
Standard Method(d) P= -
Pravalence Method(d) P=0. 0342+
Combined analysis{d) P
Cochran-Armitage Test(e) =0. D390
Fishor Exact Test(s) P=0. 4950 P=0. 4850 P=0.1325

(2) !Nunber of tumor~pearing animals/number of animals examined av the site.
{b) :Kaplan—Meire estimate tumor incidencs at the end of study afcer adjusting for intevcurrent mortalicy.

(c) :Observed tumor incidence at tarminal Kill.
(d) :Beneth the control incideace ere the P-values associsted vith the trend tese,

Secandard method @ Death analysis
Prevalence method : Incidental tumor tes:
Combined analysis © Death snalysis + Incidental tumar test
(s) :Thu Cochran—Armizsge and Fisher exact test compare directly the overall xncidence rates.

© memee: Thers is no data -luch should be statisticsl enalysis
Slgrufxcant difference @ TP £0.05 =:P £0.01-

() |
BT L&A 10000ppuREdl/5051ic R & A= (TABLE ¢,5)

—%omwﬁgﬁﬁz- C ;
HEORBREDOEBIED L (KR8 :42/506), 400ppnds: 40/5091 2000ppmEs$ 1 44 /5041

10000ppmBE:47/504 ) HiPetofRE(F B LB ) THIN{ER/ £ 57 L=, 10000ppnEED B4
JLEEUF—DEX MY ANIY PO T—F (XHK 6)DEEEPI(F1:89.6%, HEREAL
TOREL 82~8Y)THB P SH. BRDEORSFICLZIEELEZZFA AR o=
(TABLE 8),

=i, OB OEEOFELE (TS 0/508]. 400ppudf:0/508Y. 2000ppmEE:0/50f).
10000ppm&¥ : 3/504) )25, PetoiRE(ERB. FLT-E+%BBik) L Cochran-ArnitagefE T
AR ER Uize LIl SORERB LR M)AV bO—LVF—F (Xt 6)0&
BEA(ER:2.0%, KRB TORLER 0~64)TH . HRPEDERSIC K ZEF LIIME

TE iz o7%(TABLE 9).
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TABLE 8 NEOPLASTIC LESIONS (TESTIS) INCIDENCE AND STATISTICAL ANALYSIS IN MALE RATS

b3
H
3
1
H
'

< Group Name Control 400 ppm 2000 ppm 10000 ppm

d SITE  : testis
- TUMOUR : interstitial cell tumor

ﬂ' Tumor Rates . -

Overall Rates(a) 42/50 (84.0) 40/50 (80.0) 44/50 (88.0) 41/50 (94.0)

't Adjusted Rates(b) 88. 89 86. 05 94, 59 100. g0
o Terminal Rates(c) 39/44 (88.6) T 34/40 (85.0) 34/36 (94. 4) 39/39(100. 0)
55 Statistical Analysis

;; Peto Test

¢ Standard method{(d) P
Prevalence method(d) P=0. 0188%

;3 Combined analysis(d) P=a——

YA Cochran-Armitage Test (e) P=0. 0543

1~ Fisher Exact Test(e) P=0. 4942 P=0. 4956 P=0. 4053

i : :

¢! . .

S TABLE 9 NEOPLASTIC LESIONS (MAMMARY GLAND) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE RATS
I . " - - - o -

15 Group Name Control . 400 ppm 2000 ppm -~ 10000 ppm
I i R T St i o

E3 SITE ° : mammary gland

gt . TUMOUR : adenocarcincma .

b Tumor Ratés™ -~ -~ . - . _-»"M_t - o - )

g;’ Overall Ratesi(a) = - .= - 0/50 (0:0) 0/50 ( 0.0y ©0/50 (0.0 - 3/50 ( 6.0)
i Adjusted Rates(b) 0.0 ' 0.0 0.0 5.41
3 Terminal Rates (c) . 0/41 € 0.0) 0/40 ( 0.0) 0/41 ( 0.0) 2/37 (5.9
. Statistical &nalysis

Peto Test R
Standard Method (d)} P=0.1723
s Prevalence Method(d) : P=0.0117% ?
: Combined analysis(d) P=0, 001 T%%?
— Cochran-Armitage Test(e) P=0. 0030%x
/ Fisher Exact Test (e) P=0. 5000 P=0. 5000 P=0. 1325

o oy i

sap Ry

(a) :Number of tumor-bearing animals/number of animals examined at the site.
(b} :Kaplan-Meire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.
(c) :Observed tumor incidence at terminal kill.
(d) :Beneth the control incidence are the P-values associated with the trend test,

Standard method : Death analysis

Prevalence method : Incidental tumor test

Combined analysis : Death analysis + Incidental tumor test
(e) :The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
? :The conditional probabilities of the largest and smallest possible out comes can not estimated
i or this P-value is beyond the estimated P-value. :
L —————: There is no data which should be statistical analysis.

Significant difference ; #* : p S 0.05 #*:P <001
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X5z, HOERED C-MREE Y C-AIEEzSH ¥~ RE(NREE 2/504. 400ppn
2£:7/50%), 2000ppui¥:9/50F. 10000ppn3¥:6/5041)HS, FisheriRET 2000ppmEE & 62
BORIcEELIRH 5N=(TABLE 10), L2 L. COXIBRSBELCHABLLERE
RLTWRNWS LS, RBRYBDBRSICLZEEEZTI oMok,

TABLE 10 NEOPLASTIC LESIONS (THYROID) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE RATS

Group Name Conzrol 490 ppo 2000 ppm 10000 pow
SITE ! thyroid
TUMOUR : C-cell edanoma, C-tell ssrcinoma
Tutor Rates . _
gverall Rates(a) 2/50 ( 4.0) 7/50 (14.0 9/50 (18.0) 6/50 (12.0)
Adjusted Rates(b) 4. 88 1E. 00 20.45 15.38
Termiaal Rates(c) 2/q1 (4.9 6/40 (15.0) 8/at (19.5) 5/31 (13.9)
Suristical Analysis
Peto Test
Standard Method(d) pe——
Provalence Mathod(d) P=0. 3422
(ombined analysis(d) p=
Cochran-Armitags Test(e) P=0. 7312
2=0, 10435 P=0. 04274 P=0. 1606

fisher Exact Test{e)

. {a):Ncaber of cumor-hearing animels/number of animals cxamined at the site. ‘ .
(b):Ksplan—¥eire estimata tumor incidence at the end of study after adjusting for intercurreat mortality.
(c)iObserved tumor incidence at termimal kill. : -

(d):Semeth the control incideace are the P=valuas associated with the trend test. =

- Stsndard method : Daath amnalysis ,
Provalence method ! Incidental tuser test
Conmbined anslysis : Damth analysis + Incidental tumor test
{a):The Cochrmn=Aruitage and Fisher exact test compare directly the ovarall incidence rates.

—eeme—: There is no data which should be statistical smalysis.
Significant differenca : % : P S 0,03 ** : P S 0.0l

—EESERE

(OK) ~ .
HEEMIEORIELLS 10000ppnBEdHE2/5061 L it1/50FIC, F LR OIS 10000

ppat D E2/5051ic b & 7= (TABLE 4,5).

(R38) ' .
EEMEOBIE(E 10000ppnB OLE4/508]. RF ERERARD 10000ppadt DIELES

1/5061= 228 &7~ (TABLE 4,5).

() o
5B OXEMBOIE{LD 10000ponBEDLE2/504) & H5/506/IC R 5.

ft 10000ppmEL D Fete 243 10% & T EIREDOY & LLBE U THEHFHIK HESITEOLTWE
(TABLE 4,5). . _

(BSAR%) y
EYBAFICHES, BUBEOREOETY, & 10000ppnEXicEH 5N 7za
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A s e T TR e I ca e e
- T PRI L e et b e s ST T e D RTINS

~ Z DA DB B L — A
REOREED =AY BHECOREDMBA D 10000pmEDEHIEE / WrEp]

o, EEBIBOMEANEEOREE T, O 2000ppnEt - 10000ppn&t g hFE -
ﬁ%ﬂtﬁentob#b\:n%w%%&i%%%%t%®5n&m:&EEVWQ%
ERE L OBERPE S P TRRD o~ . 0 10000ppnEE O 72 BAAZ 51451 < BF Ak op g
%ﬁi@ﬁgﬁﬁiotﬁ\ﬁﬁ%§§$a@ﬁﬁﬁ%6#f@&#otoL%@ﬁﬁw
ftic. FHBE L D THEF2h RREOBOSWEESMRE,. Thbb T
ﬂ%@ﬁ@%ﬁ@ﬁ@@%k&ké@ﬁT\mﬁ@mﬁéﬁmgm&wﬁwﬁW@%m@
ﬁm%ﬁ%wﬁTﬁ%@Bntob#b\:n%w%%w%%ﬁ@%%ﬁﬁtﬁmbt%
DTRBNCERS, BRPBORTICLDBELIEL 5o o,

(4) ZEA
REBEENC BP0 BFEDFEE TABLE 11 IZ5R L7,
u:77: R DERGBENBHOMICEEREL T Do -,

"TABLE 11 CAUSE OF DEATH IN RATS

"{Ma}e —_— Female

Growp Contzol - 400ppm’ 2000ppm 10000ppm Control 400ppm’ 2000ppm 100005par

Number dffa§ad/moribund animal 6 .10 14 ; ;”ilt”_; ) 9 ... 9 13

: No microscopical confirmation 0 0 0

Cardiovascular lesion
Chronic nephropathy’
Tumor death : leukemia
¢ skin/appendage
. subcutis
¢ larynx
{ bone marrow
. spleen
* oral cavity

! pituitary gland
! uterus

! mammary gland

* prep. fcli. gland
: brain

{ Zymbal gland

. bone

0
0
4
0
0
0
0
0
0
1
3
1
2
0
0
0
]
! vertebra 0
1

0 0 1 0 0
1 0 0 0 0
3 3 3 2 2
1 0 0 0 0
2 2 2 2 0
0 0 1 1 1
0 0 0 0 0
0 0 1 0 0
0 0 1 0 0
0 2 0 0 1
3 3 1 1 6
- - - 2 0
0 0 0 1 0
0 0 0 0 0
0 1 1 0 0
0 1 0 0 0
0 1 0 0 0
0 1 0 0 0
0 0 0 0 0

0
1
1
0
1
1
0
0
0
: liver 0
2
]
0
0
0
0
0
0

* retroperitoneum
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(RE DML A IBEE & Hh~, RATHES. ME185TH -7

26



TABLE 12 INCIDENCE OF EXTERNAL AND INTERNAL MASS IN CLINICAL OBSERVATION IN MALE MICE

Tine of mass occurrence (wesk) O0~13 1¢~26 27~39 40~532 53~65 66~78 79~01 92~10: O0~10z

External mess (Includeing Mass(Oral cavity])
Control o/5¢  0/s0  0/50 0/50 2/48 ves . 2/42 4/40  5/s50 ( 1/18)

400 ppm 0/50 0/50 0/30 a/50 2/50 2/48 5/48 8/41 8/50 ( 2/ )
2000 pps O/SO  0/30  ©O/S0  0/50  1/48 1748 3/48  3/43  4/50 (1/12)
10000 ppw 0/50 0/30 0/30 0/50 1/49 /4% 4/47 g/4t  11/80 ( 8/17)
" Mass (Oral cavity)
Control 0/30 0/30 0/30 0/30 0/18 0743 0/42 o/e0  0/30 ( 0/18)
400 ppm /50 0/30 0/50 0/50 0/50 /49 0/48 o/41 0450 ( 0/ B)
2000 ppm /50 0/50 0/50 0750 0/49 0/48 0/48 0/33  0/50 ( 0/12)
10000 pom c/50 0/350 0/50 0/50 0/49 1/e8 4T 5/41  &/50 ( 517

f"\
Internal mass
Contral 1/s0 2/30 3/50 2/50 1/48 1/43 1/e2 6/40 10750 ( 6/13)
400 ppm 0/s0 0/50 0/50 /50 0/54 1/48 748 12/47 18/50 (7/ 8)
2000 opam o/ 0/50 0/50 /30 C/49 . 1/48 ¢/48 9/43 11730 {312) .
10000 ppm /50 0/50 Q/50 0/30 0/49 3/49 &/4T 2/41 5/50 ( &/17)
No. of animgls with moss/No. of survival snimals s first week on much pariod.
(No. of dead and moribund animals with mass/No. of dead and moribund_anim:ls.)
TABLE 153 INCIDENCE OF EXTERNAL AND INTERNAL MASS IN CLINICAL OBSERVATION IN.FEMALE MICE
Time of mass occurvence (week) 0~13 14~26 27~39 40~52 3~65  E6~78 79~91 92~101 0~10¢
External mass (Includeing Mass(Oral cevity])
—~ Contral - 0/50 0/50 0/50 0/50 0/50 279 3/83 4/34 6/59 ( 5/24)
' 400 pon o/50  0/49  0/¢8  o/48  1/48  o0/e2  l/d0 437 5/50 (4/23)
2000 ppn 0/50 0/50 0/30 0/50 0/50 1/48 1/44 1/35 3/50 ( 2/25)
10000 opm 0/50 0/49 0/49 0/49 0/48 2/47 2742 8/37 10/50 ( 6/286)

Mass (Oral cavity]
Control a/50 0/50 0/50 a/50 0/50 0’49 - 0/43 0734 o/50 ( 0/24) .

400 ppm 0/50 0/49 0/48 0/48 0/48 0/43 0/40 0/37  0/50 ( 0/23)
2000 ¢pm 0/50 0/50 0/50 0/50 0/50 0/¢8 0/44 0/35  0/50 { 0/25)

10000 ppm 0/50 0/49 0/49 0/39 0/48 0/47 0/42 §/37 /50 ( 4/28)
Internal wass
Control 0/50 0/30 0/50 0/30 1/50 1/48 5/43 s/3a  8/50 ( 7/24)
400 ppm 0/50 0/49 0/48 2/48 §/44 1/43 2740 - 2737 B/S0 (7/23) .

2000 pom /S0 0/50  O/50  0/Sb  0/S0  2/48  8/e¢  7/35 11/50 (10/25)
10000 ppa o/so o/48  0/49  1/49 348 4/aT  2/42  6/3T  12/50 (10/26)

No. of aniwals with mass/No. of survival snimals at § irst week on each period.
(No. of daad and moribund animals with mass/Na. of dead 2ad moribund animals.)
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FokE#% FIGURE 13,14 ICF U1 .
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ZhLO0BOLESHEPOEYRKERZR. ABHEICHF L TR T
10000ppnd¥ : 90%, #f Tix400ppnd¥ : 96%. 2000ppmEE : 92%. 10000ppnEE : 84%CdH - 7=,

(5) EHEE
PR &= FIGURE 15,16 IR L=,
fEIEL & ICBRSHOBESIINBRLLE L TESREZAD AR P ok,

(6) HBRMEIERE .
®E, BAkERUREREL VERYEOBRNEBE2EH L,
HERYEDIB L~ h OERER. ET 400ppnZ : 0.032~0.085g/kg. 2000ppmE¥ :

TN
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(1) MmEENRE
ﬁfﬁ\%%%%Dw%®mﬁfmmﬁﬁtﬁ§&ﬁ¢ﬁ&®%m\ﬁUEUVNﬁ
HOWMDHED & i,

Tt BEAED 10000008 TM C H C DM 5T & i

(2) MEE L2

HETiL. 400ppm, 10000ppn&E T 2/ )L 3 — 2 D . 10000ppm§¥‘6A/Gtt@i§Im}:AL
PE{LDI. LTICBILXFO—)L, k1) 2y CIA RRUGANS S LD DT
A=,

HTiE. BESHEOD IOOOOppmﬁ‘C*ﬁ')l/:!—;(@ﬁ’}‘ﬁ%’a’.&b 5hi=,

(3) R#g&E
BT, REAED 10000ppniET p HOETF LIREH DDA D S H 1,
Tk, BEAE0D 10000ppn#¥ CERE G D1/ L 4 R YEDEMBRD Sh 7=,

M—2-3 mELwRsE

(1) mm

- REIRC B W BIRRR R UL 10000ppuBtic, TEDHHEL/50 & 485 /50811 .
'if:‘”;”_t%ié,@%é‘ﬁbfzﬁs/m%&ﬂ‘&‘l/wﬁdc:gﬁggn‘;ga.f‘ AL

(2) HEsEs . E | |
mf&\mm%mﬁmﬁﬁﬁﬁéwﬁ@E%aT\Qw\%,%%\&vﬁﬁwiiﬁ
@ﬁﬁ\ﬁvtﬁ%\ﬁ%\%M%W\ﬁﬁ&Uﬁmﬁﬁmbéﬁﬁﬁmghto
M?&\wm®mﬁt\%\%ﬁ&@%@%ﬁ&@%@ﬁﬁwenﬁ\:n@%ﬁﬁm
FEDERMBICHESELEEZ S hi-,

(3) WEEHREORE
EREEMEREL ZNICEE LA EESit s, TABLE 14,15 12/ U=,

—ERESEYRE -

(OfE)

BT, RPLRBOFEE (K2 0/5061, 400ppn2E:0/5041. 2000ppmEE: 0/5041.
10000ppmE¥: 13/5081 ) hsPetotzE (FET-Z ik, BRERE, FECER+EBERE) & Cochran
~ArnitagefRE CHEIMMER M ZH Sh. F isher#®%E ¢ & 10000ppnEt & HEEE D FICEE &
BERLUE, £, R LR DR L (R 0/5041. 400ppm¥:0/5041, 2000ppn
& :0/5041, 10000ppmEE:4/50%) DPetolRE(HHm=EE) & Cochran-Arnitaget® s c e hntg
MERLE, 238, Fﬁ?ﬁ.t&%t%ﬁi&ﬂﬁﬂé%ébﬁ-t%i(ﬁﬁ?ﬁ:O/SOWJ; 400ppm
&£:0/501. 2000ppmEE:0/50%1. 10000ppm#¥: 16/5041) & . PetofRAE(FET-HiE, A=k,
FETE +HREE) R U Cochran-Arni tagett 3 THMMEADLED SN, FisherigE 3
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Table1s  SELEGTED LESTONS OF DIGESTIVE SYSTEM AND LARYNX IN MALE MICE )
e VLU S OIUND OF DIGESTIVE SYSTEM
neaplastic disease nan neoplugtic disease

squamousd celf 5quamays czhl quamons call ' basaf cel) . epiehliat
papilioma carcinoma byperplasia activation dydprasiz

Tible1S SELECTED LESIONS OF DIGESTIVE SYSTEM _AND LARYNX IN FEMALE MICE

aeoplastic disease non aeoglastic disease

tausmous cell squamoua cell aquamous gelf basat eell epicnlin

papiflams earcinama hyperplagia accivation dvsprsa
Owsolpymi 040 000 Lonoo 0«10 _ 2000 _ 10000 8 400 20 10000 &0 3000 10000 90 2000 1090
Niaderolenaived N5 s O__sa s o 050 & 4 S s so - - B
onid exviey: ¢ 9 a8 3 o o 8 53 I R £ 8 9 1w ° v s n
aphigee [ [ \ 0 ] [ [ i ] [ [} (3 [ [ ] [H [] 0 n T
Hemach [] ] ° 1 [} 0 q 3 (] 2 [ ] [} [} ] 1 [ ] LA ]
lawmx g__"a ] [N 0 ] L 1 q 0 [ L] -] 0 ] Q [4 0 3

10000ppnd? TH BRI E TR U ko M TIXRIE L LMD 54 (415858 0/5081, 400ppnE:
0/5081, 2000ppm&E: 0/504, 10000ppm#E: 15/4941 ) 25, PetoE(FELRE. EFBE, FE
LEE+HFREE) LCochran-Arni tagelRE CHIMER %5 L. Fisheri@= TS 10000ppn
HENBBEOMICHSRIENER D, Ei-. RELRABEEOREE(EE:0/504].
400ppnZ¥: 0/50%1. 2000ppmE:0/504%1. 10000ppm3%:3/494) 28, Petol@E (FHiE=3) L.
Cochran-Armitagei®@ sz THMMMERI 2T Uik, tads, RELRBLYRELEILRE:RZSDE
R (AHREE:0/5081, 400ppmEE:0/5041. 2000ppm&%:0/50%). 10000ppmEé:18/4961) % .
PetofE (FE-R¥, HF=d. Erzs +&ALBE) R U Cochran-Arni tages® = CLHEHOME
METRL, Fisheriem T 10000ppmE¥ TH B RIEMNE T = .

Sk RELESEORE MKi#ED 10000ppmBE DAt & 1) > /S HHIc %28 L D 10000ppm
EDOBEFEIAIC /5041283 5 7= (TABLE 14,15,16,17).

33




TABLE 16 NEOPLASTIC LESIONS (ORAL CAVITY)

INCIDENCE AND STATISTICAL ANALYSIS IN MALE MICE

Group Name Control 400 ppm 2000 ppm 10000 ppm
SITE : oral cavity
TUMOUR : squamous cell papilloma
Tumor Rates )
Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 4/50 (10.0)
Adjusted Rates(b) 0.0 0.0 0.0 9.76
Terminal Rates(c) 0/35 ( 0.0) 0/42 ( 0.0) 0/38 ( 0.0) 3733 (9.1)
Statistical Analysis
Peto Test
Standard Method (d) i
Prevalence Method(d) P=0, 0003*x?
Combined analysis (d) P
Cochran-Armjtage Test (e} P=0. 0006+
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0. 0683
E- SITE ! oral cavity
A TUMOUR : squamous cell carcinnoma
W Tumor Rates
Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 13/50 (26.0)
& Adjusted Rates(b) 0.0 0.0 0.0 17.07
F Terminal Rates(c) 0/35 ( 0.0) 0742 ( 0.0) 0/38 ( 0.0) 4/33 (12.1)
a Statistical Analysis
-% Peto Test .
Standard Method (d) P<O. 0001 ++?
Prevalence Method(d) P<0. 00017
Combined analysis(d) P<Q. 00017
Cochran—ArmifagetjkﬁtKé) ; 71P<ﬁ;QOOL$* . E :
Fisher Exact Test (e} o P=0. 5000 . P=0.5000 =0. 0003+*
SITE ! oral cavity
TUMOUR : squamous cell papilloma, squamous cell carcinoma
Tumor Rates ’ ' '
i Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 16/50 (32.0)
- Adjusted Rates(b) 0.0 .. 0.0. - 0.0 24.39
- Terminal Rates () 0/35 ( 0.0) 0/42 ( 9.0) 0/33-( 0.0) 7/33 (21.2)
Statistical Analysis
i Peto Test
! ‘ Standard Method (d) P<O. 0001++?
e Prevalence Method (d) P<0. 0001 #%?
Combined analysis(d) P<0. 0001++%?
Cochran~Armitage Test(e) P<0, 000 1%«
P=0..5000 P=0. 5000 P<O. 000 1%

Fisher Exact Test (e)

(a) :Number of tumor-bearing animals/number of animals examined at the site.
(b) :Kaplan-Meire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.
(c) :0bserved tumor incidence at terminal kill.
(d) :Beneth the control incidence are the P-values associated with the trend test.
Standard method : Death analysis
Prevalence method : Incidental tumor test
Combined analysis : Death analysis + Incidental tumor test
(e) :The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
? :The conditional probabilities of the largest and smallest possible out comes can not estimated
or this P-value isyond the estimated P-valye.
~~====: There is no data which should be statistical analysis.
Significant difference ; # : P <005 #x:P x5 001
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TABLE 17 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS

IN FEMALE MICE

Group Name Control 400 ppe 2000 ppm 10000 ppo
SITE  : oral cavity
TUMOUR : squamous cell papilloma
Tumor Rates
Overall Rates(a) 0/30 { 0.0) 0/50 { 0.0) 0/50 € 0.0) 3/43 (5.1)
Adjusted Rates(b) 0.0 0.0 0.0 12. 50
Terminal Rates(c) 0/25 ( 0.0) /27 (0.0) 0/25 ( 0.0) 2/23 (8.7
Statistical Analysis
Pewo Tast
Standsrd Method(d) Pe——
Provalence Method(d) P=0. 0014*=?
Combined analysis(S) P
Cochran—-Armitage Tast(e) P=0, 00272
fisher Exact Test (o) P=0. 5000 P=0. 5000 P=0. 1287

SITE ¢ oral cavity
TUHOUR : squamous cell cercinama
Tumor Rates

verall Rates(a) 0/30 { 0.0 0/50 ( 0.0) 0/50 ( 0.0) 15/49 (30.5)
Adjustad Rares(b) 0.0 0.0 0.0 35.48
Terminal Rates(c) 0/26 ( 0.0) 0/27 (0.0} 0/25 ( 0.0} -8/23 (34.89)
Stetistical Anslysis : )
Peto Test
* Standard Nethod(d) P=0. 0004*s7

Pravalence Mathed(d) PL0. Q0017

Combined analysis(d) PCD. 0001 4+?

Cachran—Aruitage Test(e) P<0. 000L=+

Fishar Exact Tesi(e) P=0. 5000 P=0. 5000 P=0.0001#r

SITE ! oral cavity.
. TUNOLR : squamous cell papillowa, squameus cell carcinoma . . .

Tumor Rates

Oversll Rates(a) os50 ( 0.0) 0/50 ( 0,0) 0/50 ( 0.0) 13/49 (36.7)
Adjusred Reres(h) 0.0 0.0 0.0 45.83
Terminal Rates(c) 0/26 ( 0.0) 0/27 ( 0.0 . 0/25 (0.0) 7/23 (43.3)
Statistienl Armlysis *
Peto Test

Standard Uethod(d) £=0. 000aws?

Prevalence Method(d) P€0. 00017

Combined analysis(d) P£0. 000 14a?

Cochran—Armitage Tes:(e) P£0, 0001 =»

Fisher Exact Test({e) P=0. 5000 P=0. 3000 P<0. 00014k

(3) :Nusber of tumar—-Y%earing srimals/numbor of enimals exawined at the site.

(b) :Kaplan-Neire estimate tumor incidence at the eod of study after adjusting fer intarcurrent nora‘uy

(c):Observed tumor incidence at terminal kill.
(d) :Beneth tha control incideace sre the P-valuss assuciated with the trend test.
Standard wethod :© Death analysis
Prevaleace method : Incidontal tumor test
Conbined snslysis ¢ Death analysis + Incidsntal tumor test
(e) ‘The Cochran=Araitage and Fisher exact tast compsre directly the overall incidence rates.

? :The conditional probabilitias of the largest and smallest passidble out comes can not estimated

or thic P-valus isyond the estimated P-valus.
~———: There is no data which should bs statistical analysis.

Significant diffarence : = : P 5 0,05 =& : P = 0.0l
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HTIERF LRBORE(REEE:0/5061. 400ppnEE:0/50%1. 2000ppniE:0/50%1. 10000
ppnE:7/5061) 55, PetolrE (B ik Eik. LT+ HH¥ERK) Llochran-ArnitageffzE ¢
EhERZ R L, FisherlRE TS 10000ppndt CHEBRIEMERD:. ETITEFE LA,
BEAEHS 2000ppudfD1/5060C. M _ERED 10000ppnBEd 1/5051ICHD S h i 7235,
R¥LEEDEB D 10000ppnB Dl 1/50815% & 417 (TABLE 14,15, 18),

TABLE 18  NEOPLASTIC LESIONS (ESOPHAGUS) INCIDENCE AND STATISTICAL ANALYSIS IN MALE MICE

Group Name Control 400 ppa 2000 ppm " 10000 ppa

SITE : esophagus
TUMOLR : squamous cell carcinoma
Tumor Rates

Overall Rates(a) 0/50 ( 0.0) 0/50 ( 0.0) 0/50 ( 0.0) 7/50 (14.0)

Adjusted Rates(b) 0.0 0.0 0.0 15.15

Terminal Rates(c) 0/35 ( 0.0) 0/42 ( 0.0) 0/38 (0.0) 5/33 (15.2)
Statistical Analysis

Peto Test

Standard Method (d) P=0. 1801

Prevalence Method(d) P<0. 000 [#*?

Combined analysis(d) P<O. 00014%?

Cochran-Armitage Test(e) P<0. 00014 o ) )

- Fisher Exaét Test(e) P=0.5000 ~ " " P=0.5000 P=0.0101% - - -

(a) :Number of tumor-bearing animals/number of animals examined at the site.
{b) :‘Kaplan-Meire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.

,f? (c) :0bserved tumor incidence at terminal kill.
(d) :Beneth the control incidence are the P-values associated with the tread test.
Standard method : Death analysis

Prevalence method : Incidental tumor test
Combined analysis : Death analysis + Incidental tumor test
(e) :The Cochran—Armitage and Fisher exact test compare directly the overall incidence rates.
? :The conditional probabilities of the largest and smallest possible out comes can not estimated

e or this P-value beyond is the estimated P-value.
Significant difference ; * : P < 0.05 +* : P < 0.01
(8)

RCIRRET_LEEDRE (MR 1/5081. 400ppnEE:0/50%1. 2000ppnE¥: 0/5041. 10000
PpudE:7/50%1) 5, PetoE(BR B, BT LE+AEHELE) & Cochran-Arni tage#E ¢
IEEM%Z7R U, Fisher2E T3 10000ppmBE A SR BMEZD . k. BELEH
SRfEIZ 10000ppnEF D2/50FICRD Sze 2B, RELEBELRETEIRAFEELEDE
7R (R EREE:1/5061, 400ppmE%:0/50%1. 2000ppmEE:0/504. 10000ppmE£:9/507) & .
PetofRSE(HR T, BT EE+EHRERE) L Cochran-Arnitagel@ E CHME/RE R L. -
FisheriRE T3 10000ppmBECAHERIEINE TR D=,

M TIIR T DR (HEBEE: 0/5041, 400ppmE£:0/5041. 2000ppmEE:0/5041. 10000
ppmEt:3/49%1) 15, PetolE (FELEE, B EE+ AR =Zk) & Cochran-Arni tagei@E ¢
EMEAEZR Uz, £, BY_LERILIEEIZ10000ppnEEi 1/50F1528 SH 7=, 7215 j=po
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IRELRTLRAFEZSDE = RBE(ATBEE 0/504). 400ppnit:0/50F. 2000ppnEs:
0/50%1. 10000ppus%:4/4361)& . PetoE(FECXH. ARER. BEEHE+HREE) &
Cochran-ArnitageRE CHIMEAZ R Dz, 2B, VFNOEELFIPLIEL TV,
Sk REPLEEOERSIER#D 10000ppnBtORFHICE 161, %6 TC 10000ppaiid it
DR BRET) AR 15IZ2% 5 h = (TABLE 14,15,19,20).

TABLE 19 NEOPLASTIC LESIONS (STOMACH) INCIDENCE AND STATISTICAL ANALYSIS MALE MICE

Group Name Control 400 ppa 2000 ppo 1000G ppa

SITE ¢ stomach
TUMOUR  : squamous cell rcarcinoma

Tumor Rates

gverall Retes(s) 1/30 ( 2.0) o0/50 { 0.0) 0/50 ( 0.9 7/50 (14.0)
idjustad Raves(b) - 2.86 0.0 0.0 18.18
Terminal Rates(c) 1735 ( 2.9) 0/42 ( 0.0) /38 ( 0.0) 6733 (18.2)
Statistical Ammlysis

Poto Tast

Standard Wathed(d) P=0. 1821

Prevnlence Method(d) P=0. 00012

Combined analysis(d) P<O. 000 1Mk

Cochran=Armitage Test (=) P=0. 000 L= :

fisher Exect Tast(e) P=0, 4550 : £=0. 49750 P=0. 0430%

SITE ~ : stomach ,
TUNOUR  : squamous cell papillome, squamous call carcinoma

Tumor Kates o

Overall Rates(a) 1750 ( 2.0) 0/50 ( 0.0) 0/30 ¢ 0.0) 8/50 (18.0)
Adjusted Ratos(b) ' 2.85 0.0 - 0.0 - 24.24
Terminal Rates(c) 1435 (2.9 0/42 ( 0.0 0/38 ( 0.0) 8/33 (24.2)
Statistical Analysis ‘ ’

Poto Test

Standard Mothod(d) . P=0. 1821 .

Prevalence Yathod{d) P=0, 0001#=

Combined anslysis(d) P<0. 0001 ¥+

Cochran—Armitage Tesz(e) P=0. Q001w .
Fisher Exact Test(e) P=0. 4950 P=0. 4950 P=0. 0150=

(8] :Nuaber of tumor-baearing enimels/numder of animals examined av the site.
(b) :Kaplan—Hoire ostimats tumor incidence at the end of study alter sdjusting for intercurvent mortality.
(c) :0bgerved tumor incidence st tsrmiael kill.
(d)7Benath the control incidonce are the P-values associated with the trend tast.
Standard wothod : Death analysis
Pravalence method : Incideatal zumor test
Combined analysis : Death analysis + Inecidzntal tumer test
(e):The Cochran-Armitage snd Fisher exact test compsre direectly the sversll incidence rotes.
Significent difference ; = : P S 0.05 +*: P S 0.0
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Group Name Control 400 ppm 2000 ppm 10000 ppm
SITE * stomach
TUMOUR : squamous cell carcinoma
i Tumor Rates .
fﬂ Overall Rates(a) 0/50 ( 0.0) 0/50 { 0.0) 0/50 ( 0.0) 3/49 (6. 1)
Adjusted Rates (b) 0.0 0.0 0.0 4.35
{ Terminal Rates(c). 0/26 ( 0.0) 0/27 ( 0.0) 0/25 { 0.0) 1/23 (4.3
4 Statistical Analysis
:% Peto Test
Standard Method(d) P=0.0146% ?
Prevalence Method(d) P=0. 1561
Combined analysis(d) =0. 001 9%*?
Cochran-Armitage Test(e) P=0, 00274«
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0. 1287
SITE * stomach
TUMOUR  : squamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 { 0.0) 0/50 ¢ 0.0) 0/50 ( 0.0) 4/49 ( 8.2)
Adjusted Rates(b) 0.0 0.0 0.0 8.70
Terminal Rates(c) - 0426 ( 0.0) 0/27 ( 0.0) 0/25 ( 0.0) 2/23 (8.7
Statistical Analysis
Peto Test
Standard Method (d) P=0.0146% ?
Prevalence Method(d) P=0.0103* ?
Combined analysis(d) . P=0. 0002%47.
Cochran-drmitage Test(s) .. p=Q. 0005+ S e e L
Fisher Exact Test(sf - ==~ " - _P=0.5000 .. P=0.5000 . P=0. 0662+«

TABLE 20 NEOPLASTIC

LESIONS (STOMACH) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE MICE

(b):Kaplan~Meirg estimate tumer incidence at the end of stud

(c) :0bserved tumor incidence at terminal kill.

(a) :Number of tumor—bearing animals/number of animals examined at the site. -
y after adjusting for intercurrent mortality,

(d) :Beneth the control incidence are the P-values associated with the trend test:-
Standard method : Death analysis o
Prevalence method : Incidental tumor test
Combined analysis : Death analysis + Incidental tumor test

(e) :The Cochran~Armitage and Fisher exact test compare directly the overall incidence rates.

? :The conditional probabilities of the largest and smallest possible out comes can not estimated
or this P-value beyond is the estimated P-valuye, ’

Significant difference : * : P=005 *:pgoo01

(Wz5H)
R LR 2000ppmBED 1= 1/5041, BTr 10000ppmBE D 712 2/5081 & it | 175041z
ED SN 725, 2000ppnBE OHEVPIIL BB DRETL 25,08 5 e | 1o A—fEtc
& o 7= (TABLE 14, 15),

§
i
-~

T WA g 2 B

(BFBg)

I ‘ Zﬁ@ﬁ%ﬂ]ﬂ@%@%&"(ﬂﬁﬁﬁi: 13/50%1. 400ppm#E¥: 10/50%1, 2000ppmE¥£:9/50%1. 10000

' ppm#:4/50@ﬂ )bSCochran—Armitage*ﬁi'@ﬁ@‘f@ M#ZT L. FisherRETH 10000ppnEs <
HEBRED £ R 7 (TABLE 21),
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TABLE 21  NEOPLASTIC LESIONS (LIVER) INCIDENCE AND STATISTICAL ANALYSISIN MALE MICE

Group Nage Control 400 pe 2000 ppe 10000 pon
sItg © liver
TUMOUR  : hepatocellular carcinoma
fumar Rates
Overall Ratosla) 13/50 (26.0) 10/50 (20.0) 9/50 (18.0) 3/50 ( 8.0)
Adjusted Ratas(b) 343 21.326 23.68 11.76
Terninal Rotog(e) 11735 (31.4) 8/42 (21 9) 8738 {(23.7) 333 (9.1
Statistical Aaalysis
Peta Test
Standard Mcthod {d} P=1.0000 7
Prevelence Method(d) P=0. 5783
Combined analysis(d) P=0.9837
Cochran=-Armitage Test(s) P=0, 0243+
Fisher Exact Test(e) . P=0. 3703 Pa0, 2965 P=0.03714

(a) *Number of tumor-hesring animels/nuaber of animsls axamined zt the site.
(b} :Kaplan-Meire estimate iumor incidence at the end of study sErer ad justing for iatercurrent mortaliry.

() :Observed tumor incidence Bt terminal kill.
(d) Beneth tha control incidenca are the P-veluss associazed with ths trand test.

Standard methad : Deatk analysis
Pravalance method : Incidental tumar test

Combined analysis : Death analysis + Incidenzal tumor test
{e} :The Cochvanv:\mxtnga and Fishar exsct test compazre directly the orersll incidence rates.

7 :The conditional probesiiities of cthe largest and smsllast possible out comes can not-estimated

‘or this P-value beyend tho ¢stimatad P-vnlua
Significant difference : % : 0 5 0.03 P S 0.0

—-JEEEMRE —

(CTRE)

¥ _LRBRAL DS 2000ppoB¥ DRE2/505) & i1/5061% X 10000ppuBEDHE 13/508 & fiE
B/S0ICERD bNnTre Fie. BEMIRDMIED 2000ppusE DS 1/508). KTF 10000
PEFDEE18/S0B L E17/49G1IC R S hi, &Iz, FEOEFDS. 10000ppnEd it
24/5080 L HE1T/49B)ICBI S ize BB, WTHOMRESHE L b ICEHENG T,

10000ppn&¥ & N B O ICHRETICE S E 2R U (TABLE 14,15),

(BE)
EEMI DRIE (b 1, 10000ppm§®25£9/50@lkﬁﬁlS/‘!Q@Ji:Z?&)Ba“btn £z, B¥EL
FERARDS 10000ppnBE DrEF L IE2/49FNCBH SN, E 10, FEDERARIIE/S0

FIEHET/4BIICTRD 5 e BB, %Eﬂﬂ@@ﬁ%ft@%i&ilﬂﬁﬁ@ﬁ%ﬁﬂg*ﬂ%tlﬂi@ﬁ -

$FFETC /BEFHI T, 10000ppodE L N EBHOBICEIHIT ﬁ@tﬁbnza—br
(TABLE 14,15),
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(8)

SEAORIEG, 100000puBDLEL/5081 & 181 /495112 b & 1. LB B AL e
IOOOOppmﬁidJZ.’El/SOﬁUl:E%’.&b63‘L7E(TABLE 14,15), , ‘

E ﬁ@i%%gjﬁjfﬂi%@@ﬁfﬂ@%%(ﬁﬁﬁ25/3594\ 400ppmE¥ : 31/426.
2000ppm¥ :26/38%1, 10000ppm&: 11/3361) s IOOOOPPmﬁTHﬁﬁﬁEtEEJ:L‘t%’%%{—ﬂ@c:g
BRELERLUE,

B, BB DB D 10000ppmEs & it o> 400ppnEticBD = LI L. =
ARSI DO ZL L LT & 220 SNBTL&b, BEBEC=LDESI: R F-3-2 3%
METERIok, .

(WgEE)
SEABADRIEED, 100000pnEE DHEI /5081 & 186 /4911 220 Shie i, FREOE
PRk 100000pmBEDIE2/5061 & 1E3/49511= s & .. R LRGBS DL /508IC 225
SNTze 2B, EEADRIE 6D BEILIED = 567515 < 10000ppnEE & A EEEE DAY 1
METHIIC H B2 EA0% 7 U 7= (TABLE 14,15)5 - : | _ -

(W2 AR

| EEIROZED 1000000E DLES/5001 & HEA/49511C g2 o nr.

iﬁ@%ﬁ@@u&igﬁbﬁi@%E(ﬁ'ﬁﬁ:%/%ﬂ\ 400ppmB¥:28/42%1, ZOOOprmg’?:_ZG/BS
B, 10000ppmE¥:12/336%1) #%, EHIREIE IOOOOppmﬁtCrf‘a’-‘Eéﬂ?‘J&:ﬁ%&%iﬁ?’é’:?ﬁL

(B)
Zﬁ@i%ﬁﬁi’%ﬂﬂ’f%gfiﬂﬁ@%i(ﬁﬁﬁﬁ:8/501?‘1\ 400ppm#*:17/50%1. 2000ppnEs: 16/
5081, 10000ppm¥: 19/5041) 4. EHE DG 10000ppnBic $AEHATIC & Bir R A M % 71

Lo

— 2 DD IEES ML — |
TOMOIHBEILEE & UL RSP Dl CRB O IR B OET . i

%_tliﬂJ%Eﬁﬂ:@%bﬂ&ﬁ%%@%fgiﬂ%@i‘éﬂﬂ\ BT REOIER LD A4 17
E{LoiEhn & FEDERTRAEE £ DI 0 507, LPL, s DA RDOFER
RS EEICHGE L= DCitr <. RRVEDIREIC L 2BEBLIIEL b hRh o o
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(4) A
BEENICH T/ HIEOEEE TABLE 22 IR L. ,
OEDMEE - & 3T 10000ppnBEQIE6Hl. HABICED S hiz. L. BOEER
UEEOREEIC X ZETAEEY $IC 10000ppnBic MEFIED Sh. REDESICID
FET-# 10000ppnBtDEIFH-TH SN,

TABLE 22  CAUSE OF DEATH IN MICE

Male - Female
Croup Control 400ppm 2000ppm 10000ppm  Ceairol 400ppm 2000ppm 10000ppw
Numbsr of dead/moribund snimal 135 3 12 17 24 23 23 26
No microscopicel confirmetion 0 0 1 0 0 1 1 1
Cerdiovascular lesion 0 0 0 0 0 >} 1 0
Urinary system lesion 0 0 0 ] 0 0 Y L
Circulstory disorder 0 ] 0 0 1 1 0 0
Urinary rezention 3 1 0 1 0 0 1 0
Arteritis 0 0 0 0 0 0 0 1
Hydronepkrosis 2 0 0 1 1 o] 1 l
Tunor death @ leukemia 1 3 3 1 7 9 11 9
) * subeutis (] 1 o 0 0 1 0 0
i laryox 0 2 0 1 0 0 0 H
: icog 1. 0 2 1 0 1 0 0
: spleen 2 0 1 0 0 ] 0 0
: oral cavity ] ¢ ] ] 0 o] -0 &
! toung 0 0 0 0 L o 0 0
: salivary gland 0 0 0 0 1 0 0 Q
! esophagus 0 0 0 1 0 0 0 0
: stomach 0 ] 0 1 Q0 -0 0 2
¢ liver 1 g 2 3 0 1 1 0
: urinary oladder 0 0 1 0 0 0 a a
< pituitary gland 2 0 0 0 2 0 1 1
: epididymis 1 1 0 1 - - = -
: semipnal vesicle 0 0 1 0 - = - -
: ovary - - - - 0 0 0 1
I uterus - - - - g 8 7 4
! mammary gland ] 0 0 0 1 1 0 o
: paripheral nerve 1 0 0 1 0 o 0 0
! muscle 0 0 1 1 0 0 1 0
. bone 0 0 0 0 1 ] 0 0
: retraperitcneum 1 D 0 0 ] 0 0 0
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Tox1cology and Carcmogenesm Studies of Vinyl Acetate in F344/DuCrJ Rats and
Crj:BDF1 Mice ( Drinking Water Study)

1. Study Methods (Table 1)

Groups of 50 male and femaie of F'344/DuCrj rats (Fischer, Charles River Japan, Inc.),
six weeks old, received drinking water containing 0, 400, 2000 or 10000 ppm vinyl
acetate (98.0%, Wako Pure Chemical co., Tokyo) for 104 weeks. And groups of 50 male
and female of Crj:BDF1 mice (Charles River Japan, Inc.), six weeks old, received

drinking water containing 0, 400, 2000 or 10000 ppm vinyl acetate for 104 weeks.

2. Results

1) Rat study
Survival (Fig. 1, 2): There were no significant difference in survival rates at the end of

the study between treated groups and control group in both sexes (male; control: 44/50,
400 ppm: 40/50, 2000 ppm: 36/50, 10000 ppm: 39/50, female; control: 41/50 400 ppm:
- 40/50, 2000 ppm: 41/50, 10000 ppm: 37/50).

Clinical observation: A few rats of the treated groups had nodules in the oral cav1ty .
" (male; 2000 ppm: 1/560, 10000 ppm: 2/50, female; 400 ppm: 1/50, 10000 ppm: 1/50). _.{_

There were no other abnormal clinical signs in the treated males\ and females. o
Body weight (Fig. 8, 4): At the end of the study,.body weight of males and females in

the 10000ppm group were slightly, but statistically significantly, less than controls (8%

and 10%, respectiifely).

' Food and water consumption (Fig. 5 — 8): Food consumption did not show significant

variation among groups for both males and females. Water consumption was decreased

throughout the experimental period in the 10000ppm group, which were compared to

control groups, 15% in males and 18% in females.

Histopathology (Table 2 —~ 5)
Oral cavity

-Male-
Five squamous cell carcinomas .and 2 squamous cell papillomas occurred in the

10000ppm group. In the incidence of squamous cell carcinoma and combined incidence
of squamous cell carcinoma and papilloma, a positive trend was indicated by Peto test
and Cochran-Armitage test, and a significant difference between 10000ppm group and

control group by Fisher exact test. Basal cell activation (2/50) was also observed in the

10000ppm group.




-Female-
Squamous cell carcinomas (Control: 0/50, 400ppm: 1/50, 2000ppm: 1/50, 10000ppm:

3/50) occurred at positive trend (Peto test) in the treated groups. Epithelial dysplasia
(2/50) and basal cell activation (1/50) were also observed in the 10000ppm group.

Esophagus
-Male-
Squamous cell hyperplasia (1/50) was observed in the 10000ppm group.
-Female-
One squamous cell carcinoma was observed in the 10000ppm group. Squamous cell

hyperplasia (1/50) and basal cell activation (4/50) were also observed in the 10000ppm

group.

Stomach
-Male-

In the treated groups, basal cell activation (2/50) was observed in the 10000ppm group,
and squamous cell hyperpla51a (1/50) in the 2000ppm group. In the control group, one
squamdus cell papilloma and squamous cell hyperplasia (2/50)_ were observed.
-Female- ' .

Basal cell activation (5/50) was observed in the 10000ppm group.

2) Mouse study
Survival (Fig. 9, 10): There were no significant difference in survival rates at the end

of the study between treated groups and control group in both sexes (male; control: 35/50,
400 ppm: 42/50, 2000 ppm: 38/50, 10000 ppm: 33/50, female; control: 26/50, 400 ppm:

27/50, 2000 ppm: 25/50, 10000 ppm: 23/50).

Clinical observation: Some mice of the 10000 ppm group had nodules in the oral
cavity (6/50 males and 6/49 females). There were no other abnormal clinical signs in the
treated males and females.

Body weight (Fig. 11, 12): At the end of the study, body weight in males and females of
the 10000ppm groups were significantly less (30% and 18%, respectively) than controls.

Food and water consumption (Fig. 13 ~ 16): Food consumption did not show
significant variation among groups for both males and females. Water consumption was

significantly less than control group in males and females of the 10000ppm group,

especially in the latter period of this experiment.



Histopathology (Table 6 — 12)
Oral cavity
-Male-

Thirteen squamous cell carcinomas and 4 squamous cell papillomas occurred in the
10000ppm group. In the incidence of squamous cell carcinoma, squamous cell
p-apilloma_and combined incidence of squamous cell carcinoma and papilloma, Peto test
and Cochran-Armitage test indicated a positive trend. And a significant difference
between 10000ppm group and control group was indicated in the incidence of squamous
cell carcinoma and combined incidence of squamous cell carcinoma and papilloma by
Fisher exact test. Squamous cell hyperplasia (2000ppm: 2/50, 10000ppm: 13/50), basal
cell activation (2000ppm: 1/50, 10000ppm: 18/50) and epithelial dysplasia (10000ppm:
24/50) were also observed in the treated grbup s.

-Female-
Fifteen squamous cell carcinomas and 3 squamous cell papillomas occurred in the

10000ppm group. In the incidence of squamous cell carcinoma, squamous cell
papilloma and combined incidence of squamous cell carcinoma and papilloma, Peto test
and CochfémArmitage test indicated a positive trend. And a significant difference
between 10000ppm grmip and control group was indicated in the incidence of squamous
cell carcinoma and combined incidence of squamous cell carcinoma and papilloma by
Fisher exact test. Squamous cell hyperplasia (2000ppm: 1/50, 10000ppm: 6/49), basal
cell activation (2000ppm: 1/50, 10000ppm: 17/49) and epithelial dysplasia (10000ppm:
17/49) were also observed in the treated groups.

Esophagus
-Male- _

Seven squamous cell carcinomas occurred in the 10000ppm group. In the incidence of
squamous cell carcinoma, a positive trend was indicated by Peto test and Cochran-
Armitage test, and a significant difference between 10000ppm group and control group
by Fisher exact test. Squamous cell hyperplasia (2/50), basal cell activation (9/50) and
epithelial dysplasia (10000ppm: 2/50) were also observed in the 10000ppm group.
-Female- ' ‘

Squamous cell carcinoma (10000ppm: 1/49) and Squamous cell papilloma (2000ppm:
1/50) were observed in the treated groups. Squamous cell hyperplasia (2/49), basal cell
activation (15/49) and epithelial dysplasia (7/49) were also observed in the 10000ppm

group.



Stomach
-Male- ‘

Seven squamous cell carcinomas and 2 squamous cell papillomas occurred in the
10000ppm group, and one squamous cell carcinoma in the control group. In the
incidence of squamous cell carcinoma and combined incidence of squamous cell
carcinoma and papilloma, a positive trend was indicated by Peto test and Cochran-
Armitage test, and significant difference between 10000ppm group and control group by
Fisher exact test. Squamous cell hyperplasia (3/50), basal cell activation (1/50) and
epitheléal dysplasia (1/50) were also observed in the 10000ppm group.

-Female-
Three squamous cell carcinomas and 1 squamous cell papilloma occurred in the

10000ppm group. In the incidence of squamous cell carcinoma and combined incidence
of squamous cell carcinoma and papilloma, Peto test and Cochran-Armitage test
indicated a positive trend. And a significant differ-ence between 10000ppm group an.c_iv
~ control group was indicated in the combined incidence of squamous cell carcinomé a:nd .
: papﬂloma by Fisher exact test. Squamous cell: hyperplasw. (400ppm: 2/50 IOOOOppm
4/49) and basal cell activation (10000ppm: 1/49) were: also observed in the treated groups.
Larynx
-Male-

Two squamous cell carcinomas occurred in the 10000ppm group. Squamous cell
hyperplasia (1/50), basal cell activation (3/50) and epithelial dysplasia (2/50) were also
observed in the 10000ppm group.

-Female-
Squamous cell carcinomas (2000ppm: 1/50, 10000ppm: 1/49) were observed in the

treated groups. Basal cell activation (6/49) and epithelial dysplasia (3/49) were also
observed in the 10000ppm group.

3. Conclusions
Under the conditions of these 2-year drinking water study studies, there was clear

evidence of carcinogenic activity of vinyl acetate for male and female F344/DuCrj rats
(Fischer), as indicated by increased incidences of squamous cell carcinoma / papilloma of

the oral cavity in males, and squamous cell carcinoma of the oral cavity and esophagusin

females.
Tor male and female Crj:BDF1 mice, there was clear evidence of carcinogenic activity

of vinyl acetate, as indicated by increased incidences of squamous cell carcinoma /



papilloma of the oral cavity and stomach and squamous cell carcinoma of the esophagus
and larynx in males, and squamous cell carcinoma / papilloma of the oral cavity, stomach

and esophagus and squamous cell carcinoma of the larynx in females.

These studies have been carried out by the Japan Bioassay Research Center under
contract with the Ministry of Labour of Japan (the Ministry of Labour has reorganized to
the Ministry of Health, Labour and Welfare in January 2001), and final report has been
submitted to the Ministry of Labour in 1995.




TABLE

1  EXPERIMENTAL DESIGN AND MATERIALS AND METHODS

IN THE DRINKING WATER STUDIES OF VINYL ACETATE

Two-year studies

<Method of Administration>
Drinking water
<Number of Groups>
Male 4, Female 4

- <Size of Groups>

50 males and 50 females of each group
<Animals> :
Strain and Species
F344/DuCrj(Fischer) rat
Crj:BDF1 mouse
Animal Source
Charles River Japan, Inc.
Duration Held Before Study
2 wk
Age When Placed on Study
6 wk
Age When Killed
110~ 111 wk
<Doses>
0, 400, 2000 or 10000 ppm
<Female> 0, 400, 2000 or 10000 ppm
Mouse---<Male> 0, 400, 2000 or 10000 ppm
<Female> 0, 400, 2000 or 10000 ppm
<Duration of Dosing>-
7d/wk for 104wk
<Animal Maintenance>

Feed
CRF-1 (Oriental Yeast Co., Ltd.)
Sterilized by y -ray
Available ad libftum

Water

Filtrated and sterilized by ultraviolet ray
Automatic watering system in duration of quarantine
Glass bottle in duration of acclimation and administration
Available ad libitum '
Animal per Cage
§i_ngle (stainless steel wire)
Animal Room Environment
Barrier system
Temperature : 24%2°C
Humidity : 55+ 10%
Fluorescent light 12h/d
15-17 room air changes /h
<Type and Frequency of Observation>
Clinical Sign
Observed 1 per d
Body Weight
Weighed 1 per wk for 14wk
Weighed 1 per 2wks thereafter
Food Consumplticon
Weighed 1 per wk for 14wk
Weighed 1 per 4wks thereafter
Water Consumption
Weighed 2 per wk for l4wk
Weighed 1 per 2wks thereafter




TABLE 1 EXPERIMENTAL DESIGN AND MATERIALS AND METHODS
IN THE DRINKING WATER STUDIES OF VINYL ACETATE

(Continued)

Two-year studies

<Hematology>
Red blood cell (RBC),
Hemoglobin, Hematocrit,
Mean corpuscular volume (MCV),
Mean corpuscular hemoglobin (MCH),
Mean corpuscular hemoglobin concentration (MCHQC),
Platelet, White blood cell (WBC),
Differential WBC.
<Biochemistry>
Total protein, Albumin,
A/G ratio, T-bdilirubin, Glucose,
T-cholesterol, Triglyceride,
Phosphelipid <rat only>,
Glutamic oxaloacetic transaminase (GOT),
Glutamic pyruvic transaminase (GPT').
Lactate dehydrogenase (LDH),
Alkaline phosphatase (ALP),
y -Glutamyl transpeptidase (G-GTP) <rat only>,
Creatine phosphokinase (CPK), Urea nitrogen,
Creatinine <rat only>, '
Sodium, Potassium, Chloride,
Calcium, Inorganic pho'sphorus. _
< Urinalysis> ' h )
pH, Protein, Glucose, Ketone body
Bilirubin <rat only>, Occult blood
Urobilinogen. .
<Necropsy>
Necropsy performed on all animals.
<Organ weight>
Organ weight measurement performed  on
scheduled sacrificed animals.
The following organs were weighed:
brain, lung, liver, spleen, heart, kidney,
adrenal, testis, ovary.
<Histopathologic Examination>
Histopathologic examination performed
on all animals.
The following organs were examined:
skin, nasal caviiy, trachea,
lung, bone marrow, iymph node,
thymus, spleen, heart, tongue,
salivary gland, esophagus, stomach,
small intestine, large intestine, liver,
pancreas, kidney, urinary bladder,
pituitary, thyroid, adrenal, testis,
epididymis, seminal vesicle, prostate,
ovary, uterus, vagina, mammary gland,
brain, spinal cord, peripheral nerve,
eye, Harderian gland, muscle, bone.
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TABLE 4 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN NALE RATS

Group Name Control 400 pom 2000 ppm 10000 ppm
SITE : oral cavity
TUMOUR : squamous cell carcinoma
Tumor Rates . .
Overall Rates(a) 0/50 € 0.0) 0/50 € 0.0) 0/50 C 0.0) 5/50 (10.0)
Adjusted Rates(b) 0.0 0.0 0.0 7.69
Terminal Rates(c) 0744 C 0.0 0/40 C 0.1, 0/36 € 0.0) 3/38 (1.1
Statistical Analysis
Peto Test
‘Standard Method(d) P=0.0161% ?
Prevalence Method(d) - P=0. 0019%%?
Combined analysis(d) P=0. 0001%%7
Cochran-Armitage Test(e) P=0. 000 1%k
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0. 0360%
SITE : oral cavity
TUNOUR : sguamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0750 € 0.0) 0/50 ¢ 0.0) 0/50 € 0.0) 7/50 (14. 0
Adjusted Rates(b) 0.0 0.0 0.0 12. 82
Terminal Rates{c) 0/44 € 0. 0> 0740 € 0.0 0/36 ¢ 0.0 5/38 (12.8)
Statistical Analysis : '
Peto Test
Standard Method(d) P=0. 0161% 7
Prevalence Method(d) P<0. 0001%%7
Combined analysis(d) P<h. 000 1%%? .
Cochran-Armitage Test(e) P<0. D00 L+%7? ' .
P=0. 5000 P=0. 5000 T P=0.0101%

Fisher Exact Test(e)

TABLE 5 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN FENALE RATS

Group Name Control 400 ppm 2000 ppa 10000 ppm
SITE : oral cavity
TUMOUR : squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 € 0.00 1750 ¢ 2.0 1/50 ¢ 2.8 3/50 € 6.0
Adjusted Rates(b) 0.0 2.50 2. 44 8.11
Terminal Rates(c) 0/41 C 0.0) 1740 € 2.5) 1741 € 2. 4) 3/37 (8.1
Statistical Analysis
Peto Test
Standard Method(d) Pzw-cem-
Prevalence Method(d) P=0. 0342%
Combined analysis(d) 2emmmo
Cochran-Armi tage Test(e) P=0. 0590
Fisher Exact Test(e) " P=0. 4950 P=0. 4850 P=0. 1325

(a) :Number of tumor-bearing animals/number of animals examined at the site.
(b):Kaplan-Yeire estimate tumor incidence at the end of study after adjusting
(c):Observed tumor incidence at terminal kill
(8):Beneth the control incidence are the P-values associated with the trend test.

Standard method : Death analysis

Prevalence method : Incidental tumor test . )

Combined analysis : Death analysis t Incidental tumor test
(e):The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
------- There is no data which should be statistical analysis. )

Significant difference ; % : P £ 0.05 %k : P =0.01

for intercurrent mortality.
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TABLE 8 NEOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN MALE MICE

Group Name Control 400 ppm 2000 ppa 10000 ppm
SITE : oral cavity
TUMOUR : squamous cell papilloma
Tumor Rates .
Overall Rates(a) 0/50 € 0.0) 0/50 C 0. ) 0/50 C 0.0) 4750 (10. 0>
Adjusted Rates(b) 0.0 0.0 0.0 9.76
Terminal Rates(c) 0/35 € 0.0) 0/42 C 0.0) 0/38 ¢ 0.0) 3/33 (oD
Statistical Analysis :
Peto Test
Standard Nethod(d) Pzeeeme-
Prevalence Method(d) P=0. 0003+x7
Combined analysis(d) Smemm -
Cochran-Armitage Test(e) P=0. 0006
Fisher Exact Test(e) P=(0. 5000 P=0. 5000 P=0. 0688
SITE : oral cavity
TUMOUR : squamous cell carcinnoma
Tumor Rates
Overall Rates(a) 0/50 € 0.0) 0/50 € 0.0 0/50 € 0.0 13/50 (26.0)
Adjusted Rates(b) 0.0 0.0 0.0 17.07
Terminal Rates(c) 0/35 C 0.0 0/42 € 0.0) 0/38 C 0.0 4/33 (12. 1)
Statistical Analysis
Peto Test
Standard Method(d) P<0. 0001%%?
Prevalence Hethod(d) P<0. 00017
Combined analysis(d) P<Q. 0001%x?
Cochran-Armitage Test(e) P<0. 00014 S
Fisher Exact Test(e) P=0. 5000 P=(. 5000 P=0. 0003%%
SITE : oral cavity
TUHOUR : squamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 € 0.0) 0750 ¢ 0.0) “ 0750 € 0.0) 16750 €32. 00
Adjusted Rates(b) 0.0 0.0 0.0 24. 39
Terminal Rates(c) 0/35 C 0.0 0/42 € 0.0D 0/33 (0.0 7/33 (21.2)
Statistical ‘Analysis
Peto Test
Standard Method(d) P<0. 0002%x?
Prevalence Method(d) P<0. 000 1%x7
Combined analysis(d) P<0. 000147
Cochran-Armitage Test(e) P<0. 0001*x
P=0. 5000 P=0. 5000 P<0. 0001%x

Fisher Exact Test(e)

(a):Number of tumor-bearing animals/number of animals examined at the site.

(b):Kaplan-Neire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.

(c):Observed tumor incidence at terminal kill.
“(d):Beneth the control incidence are the P-values associated with the trend test.

Standard method

: Death analysis

Prevalence method : Incidental tumor test
Combined analysis : Death analysis t Incidental tumor test

(e):The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
? :The conditional probabilities of the largest and smallest possible out comes can not estimated

or this P-value isyond the estimated P-value.

Significant difference ;

:P=0.05

¥ : P = (.01



TABLE 9 NBOPLASTIC LESIONS (ORAL CAVITY) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE MICE

Group Name Control 400 ppm 2000 ppm 10000 ppm
SITE : oral cavity
TUYQUR : squamous cell papilloma
Tumor Rates
Overall Rates(a) 0750 € 0.0) 0/50 ¢ 0.0) 0/50 ( 0.0) 3/49 ( 6. 1D
Adjusted Rates(b) 0.0 0.0 6.0 12.50
Terninal Rates(c) 0/26 € 0.0) 0/27 ¢ 0.0) . 0/25 € 0.0) 2/23 ( 8.7)
Statistical Analysis
Peto Test
Standard Method(d) Pz-eemu-
Prevalence Methed(d) P=0. 0014%%?
Combined analysis(d) Pre-maen
Cochran-Armitage Test(e) P=0. 0027+x
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P=0. 1287
SITE : oral cavity
TUMOUR : squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 € 0.0) 0/50 € 0.0) 0/50 € 0.0) 15749 (30. 6>
Adjusted Rates(b) 0.0 0.0 0.0 35.48
Terminal Rates(c) 0/26 ( 0.0) 0/27 € 0.0) 0/25 C 0.0 8/23 (34.8)
Statistical Analysis
Peto Test ]
Standard Kethod(d) * P=0. 0004#%?
Prevalence Method(d) - P<0. 0001547
Combined analysis(d) P<0. 0001%%7
Cochran-Armitage Test(e) P<0. 0001+
Fisher Exact Test(e) P=0. 5000 P=(0. 5000 ’ P=0. 0001 %%
SITE : oral cavity
TUMOUR : squamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 € 0.0) 0/50 € 0.0 0/50 € 0.0) 18/49 (36.T)
Adjusted Rates(b) 0.0 0.0 0.0 45. 83
Terminal Rates(c) 0726 ¢ 0.0) 0727 C 0.0) 0/25 € 0.0 7/23 (43.5)
Statistical Analysis
Peto Test
Standard Method(d) P=0. 0004%x?7
Prevalence Method(d) P<Q. 0001%%7?
Combined analysis(d) P<{. 0001%%7
Cochran-Armitage Test(e) P<0. 0001%x
Fisher Exact Test(e) P=0. 5000 P=0. 5000 P<0. 000 1%

(a):Number of tumor-bearing animals/number of animals examined at the site.
(b):Kaplan-Meire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.
(c):Observed tumor incidence at terminal kill. .
(d):Beneth the contral incidence are the P-values associated with the trend test.
Standard method : Death analysis
Prevalence method : Incidental tumor test
Combined analysis : Death analysis t Incidental tumor test
(e):The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
? :The conditional probabilities of the largest and smallest possible out comes can not estimated

or this P-value isyond the estimated P-value.

Significant difference ; % : P < 0.05 # :P =< 0.0!




TABLE 10 NEOPLASTIC LESIONS (ESOPHAGUS) INCIDENCE AND STATISTICAL ANALYSIS IN MALE MICE

Group Name Control 400 ppm 2000 ppm 10000 ppu
SITE : esophagus
TUMOUR : squamous cell carcinoma
Tumor Rates
Overall Rates(a) 8/50 ¢ 0.0) 0/50 € 0.0) 0/50 € 0.0 7/50 (14. 0)
_Adjusted Rates(b) 0.0 0.0 0.0 15. 15
Terminal Rates(c) 0/35 C 0.0) 0/42 € 0.0) 0/38 ( 0.0) 5/33 (15.2)
Statistical Analysis
Peto Test
Standard Method(d) P=0. 1801
Prevalence ethod(d) P<O. 0001547
Combined analysis(d) P<0. 000 1%k%?
Cochran-Arnitage Test(e) P<0. 0001k
P=0. 5000 P=0.0101%

Fisher Exact Test(e) P=0. 5000

(a):Number of tumor-bearing animals/number of animals examined at the site.
(b):Kaplan-Heire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.
(c¢):Observed tumor incidence at terminal kill.
(d):Beneth the control incidence are the P-values associated with the trend test.
Standard method : Death analysis
Prevalence method : Incidental tumor test
Combined analysis : Death analysis + Incidental tumor test
(e):The Cochran-Armitage and Fisher exact test compare directly the overall 1nc1dence rates
? :The conditional probabilities of the largest and smallest possible out comes can not estimated

or this P-value beyond is the estimated P-value.
Significant difference ; % : P £ 0.05 #k : P £ 0.01




TABLE 11 NEOPLASTIC LESIONS (STOMACH) INCIDENCE AND STATISTICAL ANALYSIS MALE MICE

Group Name Control 400 ppm 2000 ppu 10000 ppa
SITE : stomach
TUMOUR : squamous cell carcinoma
Tumor Rates
Overall Rates(a) 1/50 € 2.0) 0/50 € 0.0 0/50 € 0.0) 7/50 (14.0)
Adjusted Rates(b) 2. 86 0.0 0.0 18.18
Terminal Rates(c) 1735 (. 2.9 0/42 (€ 0.0) 0/38 ¢ 0.0) 6733 (18.2)
Statistical Analysis
Peto Test
Standard Method(d) P=0. 1821
Prevalence Hethod(d) P=0. 000 1%
Combined analysis(d) P<0. 000 14
Cochran-Armitage Test(e) P=0. 0001%%
P=0. 4950 P=(0. 4950 P=0. 0430«

Fisher Exact Test(e)

SITE : stomach :
TUMOUR : squamous cell papilloma, squamous cell carcinoma

Tumor Rates
~ Overall Rates(a) 1750 € 2.0) 0/50 € 0.0) 6/50 € 0.0 9/50 (18.0)
Adjusted Rates(b) 2. 86 . 0.0 0.0 24.24
Terminal Rates(c) 1735 € 2.9) 0/42 C 0.0) 0/38 € 0.0) 8/33 (24.2)
Statistical Analysis
- ,Peto Test
Standard Method(d) P=0.1821
Prevalence Nethod(d) P=0. 0001+
Combined analysis(d) P<0. 0001%x
Cochran-Armitage Test(e) P=0. 000 L% . - T
P=0. 4950 : P=0. 4950 © - P=0.0150%

Fisher Exact Test(e)

(a):Number of tumor-bearing animals/number of animals examined at the site.
(b):Kaplan-Neire estimate tumor incidence at the end of study after adjusting for intercurrent mortality.
(c):0Observed tumor incidence at terminal kill. :
(d):Beneth the control incidence are the P-values associated with the trend test.
Standard method : Death analysis
Prevalence method : Incidental tumor test
Combined analysis : Death analysis + lncidental tumor test
(e):The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.

Significant difference ; % : P £ 0.05 %k : P < 0.01




TABLE 12 NEOPLASTIC LESIONS (STOMACH) INCIDENCE AND STATISTICAL ANALYSIS IN FEMALE MICE

Group Name Control : 400 ppm 2000 ppn 10000 ppm
SITE : stomach
TUMOUR : squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 C 0.0) 0/50 ¢ 0.0) 0/50 € 0.0) 3/49 (6. 1)
Adjusted Rates(b) 0.0 0.0 0.0 4.35
Terminal Rates(c) 0/26 €-0.0) 0/27 € 0.0) 0/25 € 0.0) 1723 ( 4. 3)
Statistical Analysis
Peto Test
Standard Method(d) P=0.0146% 7
Prevalence Nethod(d) P=0. 1561
Combined analysis(d) P=0. 0019%%?
Cochran-Armitage Test(e) P=0. 0027%%
Fisher Exact Test(e) ~P=0. 5000 P=0. 5000 P=0. 1287
SITE : stomach
TUNOUR : squamous cell papilloma, squamous cell carcinoma
Tumor Rates
Overall Rates(a) 0/50 € 0.0 0/50 ¢ 0.8 0/50 € 0.0) 4/49 ( 8. 2)
Adjusted Rates(b) 0.0 0.0 0.0 8. 70
Terminal Rates(c) 0/26 € 0.0) 0727 € 0.0) 0725 € 0.0 2/23 (8. 7)
Statistical Analysis
Peto Test
Standard Hethod(d) P=0.0146% 7
Prevalence Hethod(d) P=0. 0103% 7
Combined analysis(d) P=0: 0002+%?
Cochran-Armitage Test(e) P=0. 0005+ :
' P=0. 5000 P=0. 5000 P=0. 0662+

Fisher Exact Test(e)

(a):Number of tumor-bearing animals/number of anima
(b):Kaplan-Meire estimate tumor incidence at the en

(¢):0bserved tumor incidence at terminal kill.

(d):Beneth the contral incidence are the P-values associated with the t

Standard method : Death analysis
Prevalence method : Incidental tumor test
Combined analysis : Death analysis + Incidental tumor test

(e):The Cochran-Armitage and Fisher exact test compare d
? :The conditional probabilities of the largest and sma

or this P-value beyond is the estimated P-value.

Significant difference ;

:P =005 %:P =001

s examined at the site. .
d of study after adjusting for intercurrent mortality.

rend test.

irectly the overall incidence rates
llest possible out comes can not estimated
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